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expense,  and  the  design  was  well  adapted  to  secure  this 
end.  Three  such  plants  form  the  complete  auxiliary  equip¬ 
ment.  Doubtless  8000  kw  is  small  capacity  for  an  inde¬ 
pendent  station,  hut,  remembering  that  there  are  three  such 
units  all  working  together  more  efficiently  than  if  they 
were  located  in  the  same  power  house  by  reason  of  the 
lessened  transmission  lossses,  the  operating  expense  per 
kilowatt  is  probably  materially  less  than  it  would  have  been 
had  the  plant  been  concentrated  under  a  single  roof  at  one 
point  on  the  system.  Altogether  the  equipment  described 
presents  a  capital  instance  of  that  adaptation  of  means  to 
ends  which  is  the  fundamental  requirement  in  efficient 
power  distribution. 


SHOFT-aRCUITED  TURNS  IN  WOUND  COILS. 

A  short-circuited  turn  in  a  coil  of  many  turns  is  often, 
like  the  worm  in  the  core  of  an  apple,  sufficient  to  condemn 
the  entity,  despite  its  wholesome  seeming  exterior.  Various 
methods  have  been  employed  by  magnet  and  coil  winders, 
at  different  times,  in  testing  their  coils  for  accidental 
shorts.  'Fhey  usually  embealy  some  variety  of  the  Hughes 
induction  balance.  Three  very  good,  and  seemingly  very 
practical,  means  are  described  by  Mr.  J.  P.  Raymond,  this 
week,  on  i)age  2~.  One  of  these  devices  is  virtually  an 
alternating-current  Wheatstone  bridge,  with  a  telephone  re¬ 
ceiver  in  i)lace  of  the  galvanometer.  Phe  second  replaces, 
in  such  a  Wheatstone  bridge,  a  particular  type  of  alternat¬ 
ing-current  galvanometer.  The  third  method  employs  a 
special  form  of  fairly  high-frequency  induction  coil,  to 
which  the  coil  under  test  is  applied  as  a  secondary  winding. 
The  advantage  of  the  first  method  is  its  simplicity  and 
readiness  of  application,  ('ll!  the  other  hand,  it  is  only 
(|ualitative ;  or,  if  quantitative,  only  to  a  small  degree.  The 
.second  method  has  the  advantage  of  giving  quantitative  in¬ 
dications  with  a  great  variety  and  range  of  coils.  It  some¬ 
times  hapj>ens  that  a  coil  has  no  positive  short-circuit,  but 
behaves  as  though  it  had  a  short-circuit,  owing  to  excessive 
leakage  through  the  insulation  on  the  wire,  from  turn  to 
turn,  or  from  layer  to  layer.  The  galvanometer  method 
enables  a  balance  to  be  ajjproacheo  between  the  leaky  coil 
on  the  one  hand  and  definitely  short-circuited  turns  on 
the  other.  In  the  past,  the  green  dye  in  green-silk-covered 
wire  has  often  given  rise  to  such  prejudicial  leakage  within 
coils,  especially  in  the  presence  of  moisture.  The  induction- 
coil  method  has  the  advantage  of  not  reciuiring  a  special 
high-frequency  source  of  alternating  currents,  and  of  giving 
a  very  .searching  test  with  all  coils  that  permit  of  being 
strung  on  a  core.  In  some  cases  a  test  of  this  kind  will 
give  rise  to  so  much  heat  in  a  short-circuite<l  turn  or  layer 
as  to  call  attention  to  the  defect  in  this  wav  also. 


TRADE  SECRETS  AND  CONVENTION  VISITS. 

.\  paragraph  printed  in  the  program  of  the  American 
Institute  of  Chemical  Engineers  at  its  recent  semi-annual 
meeting  in  Chicago  is  of  rather  unusual  interest.  It  is 
hea«led  “Excursions”  and  reads  as  follows:  “It  is  under¬ 
stool  that  chemical  engineers  who  are  allied  with  compet¬ 
ing  companies  will  not  attend  these  excursions  unless  they 
so  declare  themselves  and  e.xtend  the  same  courtesy  of 
inspection  from  their  own  plants.”  The  excursions  listed 


after  this  notice  were  to  a  packing  pltnt  in  the  Union 
Stock  Yards,  a  large  glucose  establishment,  the  labora¬ 
tories  of  a  prominent  manufacturer  of  boiler  compounds, 
the  plant  of  a  by-products  coke  company,  the  factory  of  a 
white-lead  maniTdCturer,  the  works  of  a  great  steel-making 
corporation,  a  Portland  cement  plant  and  an  oil  refinery. 
The  list  is  given  to  show  the  character  of  plants  included 
in  the  itinerary  embraced  under  this  cautionary  signal, 
althougii  It  :iiay  be  that  not  all  of  them  were  apprehensive 
of  the  visits  of  competitors. 

To  one  accustomed  to  the  freedom  with  which  electrical 
plants  are  visited  the  notice  quoted  seems  to  smack  of 
excessive  prudence  and  to  be  rather  un-American  in  spirit. 
Abroad,  and  on  the  Continent  especially,  it  is  well  known 
that  managers  of  technical  establishments  refuse  in  many 
instances  to  allow  their  plants  to  be  inspected  by  visitors, 
thinking,  no  doubt,  that  the  sharp  eyes  of  the  seekers  after 
information  may  spy  out  valuable  trade  secrets.  How¬ 
ever,  while  this  precaution  is  one  that  is  clearly  within  the 
owner’s  rights  and  one  to  which  all  others  must  bow,  it 
has  been  held  in  some  scorn  in  this  country  as  inadequate 
to  accomplish  the  end  sought,  unwise  as  a  matter  of  policy 
and  inharmonious  wdth  the  open,  progressive  methods 
which  should  characterize  the  advancement  of  the  indus¬ 
trial  arts  in  the  twentieth  century.  The  days  of  the  alche¬ 
mists  and  the  Rosicrucians  are  past.  Why.  says  the  breezy 
American,  should  establishments  built  on  the  triumphs  of 
modern  science  imitate  the  secret  ways  of  the  mystics  of 
the  Middle  Ages? 

But  it  is  apparent  that  this  rather  disdainful  attitude  is 
not  held  universally  even  in  this  country.  Here  is  a  1911 
convention,  held  in  Chicago,  of  all  cities,  where  visitors 
allied  with  competing  companies  are  warned  not  to  attend 
the  excursions  to  plants  unless  they  declare  themselves  and 
extend  the  same  courtesy  of  inspection  on  the  part  of  their 
own  plants.  Apparently  an  eye  for  an  eye,  a  tooth  for  a 
tooth.  We  do  not  recall  that  this  precautionary  attitude, 
which  is  a  modified  form  of  the  total-exclusion  policy  of 
some  European  concerns,  has  been  exhibited  in  the  elec¬ 
trical  industry  of  the  United  States  to  any  noticeable 
extent.  Therefore  the  warning  posted  in  the  program  of 
the  chemical  engineers’  convention  is  something  of  a  sur¬ 
prise. 

Possibly,  however,  this  is  taking  a  superficial  view  of 
the  matter.  We  are  confident  that,  in  general,  electrical 
manufacturers  and  operators  show  no  disposition  to  throw 
a  veil  of  mystery  over  their  working  methods.  Few,  if  any, 
American  electrical  plants  are  barred  to  visitors  bearing 
proper  credentials.  But  perhaps  some  of  them  would  be 
disinclined  to  admit  competitors  en  masse.  Possibly,  too, 
the  American  policy  may  not  be  unrelated  to  the  light¬ 
hearted  way  we  dispose  of  problems  of  magnitude  and  to 
our  national  tendency  to  show  off.  Does  the  warning  para¬ 
graph  quoted  from  the  Chicago  convention  program  indi¬ 
cate  that  there  is  some  tendency  toward  a  policy  of  greater 
secretiveness  on  the  part  of  American  manufacturers? 
Perhaps,  after  all,  this  may  to  some  extent  have  been  sug¬ 
gested  by  the  policy  adopted  in  recent  years  by  our  War 
and  Navy  Departments  of  enshrouding  the  obvious  in 
military  mystery — apparently  in  imitation  of  the  immemo¬ 
rial  practice  in  European  countries  of  giving  a  sacrosanct 
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character  to  the  military  establishment  in  order  to  enhance 
its  prestige  with  the  general  public. 

SOME  FACTORS  IN  RESIDENCE  BUSINESS. 

The  subject  of  residence  business  has  been  a  matter  of 
interesting  discussion  among  managers  of  electric-light 
companies  for  many  years,  and  opinions  expressed  as  to  its 
profitableness  have  differed  widely.  Investigation  of  the 
subject  has  been  more  thorough  than  ever  the  past  two 
years,  and  the  results  have  indicated,  as  might  be  ex¬ 
pected,  that  residence  business  is  profitable  or  not  according 
to  whether  the  density  of  business  is  such  that  there  are 
many  consumers  per  block  or  only  one  or  two  per  block. 
The  report  of  the  committee  on  residence  business  pre¬ 
sented  at  the  last  National  Electric  Light  Association  con¬ 
vention  by  Mr.  C.  N.  Stannard,  of  Denver,  gives  some 
figures  from  which  interesting  conclusions  can  be  drawn 
in  connection  with  diversity  and  demand  factors  previously 
determined  by  other  investigators.  Mr.  Stannard  states 
that  the  gross  revenue  per  kilowatt  connected  reported  for 
this  kind  of  business  varies  from  $18  to  $22,  with  an 
average  of  $21  per  year.  It  is  interesting  to  reduce  this  to 
gross  revenue  per  kilowatt  of  maximum  demand  on  the 
power  station  at  time  of  station  peak  load,  which  can  be 
done  with  the  aid  of  demand  and  diversity  factors  of  resi¬ 
dence  business  that  have  been  presented  at  various  times  the 
past  two  years.  These  factors  vary  according  to  the  size 
of  the  city,  but  it  is  seldom  that  the  combined  demand  and 
diversity  factors  of  residence  business  are  such  that  more 
than  25  per  cent  of  the  connected  load  is  turned  on  at  the 
time  of  the  maximum  power-station  load,  while  this  figure 
may  go  to  14  per  cent  and  even  lower.  In  fact,  14  per  cent 
is  probably  somewhere  near  the  average.  If  we  take  a  case 
where  14  per  cent  is  the  correct  figure,  the  gross  revenue  to 
the  company  with  $21  per  kilowatt  connected  will  be  $150 
per  kilowatt  of  ma.ximum  demand  at  time  of  power-station 
peak.  In  a  case  where  25  per  cent  represents  the  com¬ 
bined  demand  and  diversity  factors  the  gross  revenue  would 
be  $84  per  kilowatt  of  demand  at  time  of  station  peak.  It 
is  unnecessary  to  say  that  $150  is  considerably  above  the 
average  gross  return  from  electric-light  and  motor  service 
as  a  whole,  and,  in  fact,  $84  is  slightly  above  the  average. 
To  be  sure,  the  cost  of  serving  residence  business  is  higher 
that  that  of  any  other  general  class,  but  when  the  small 
ratio  of  demand  to  connected  load  is  considered,  this  class 
of  business  is  not  as  unprofitable  as  some  have  supposed. 

The  possibility  of  supplying  certain  small  residence  cus¬ 
tomers  through  a  maximum-demand  controlling  or  limiting 
device  at  a  flat  rate  approximating  i  cent  per  watt  con¬ 
tracted  for  per  month  has  been  receiving  considerable  at¬ 
tention  for  the  past  year.  The  attractive  feature  of  this 
scheme  to  some  managers  who  have  tried  it  is  the  appar¬ 
ently  high  gross  revenue  per  kilowatt  of  consumer’s  maxi¬ 
mum  demand,  which,  at  a  i-cent  rate  per  watt  per  month, 
would  be  $120  per  year  per  kilowatt  of  maximum  de¬ 
mand.  Some  very  interesting  figures  on  the  way  this  plan 
actually  works  in  practice  were  given  in  a  brief  paragraph 
in  the  National  Electric  Light  Association  meter  committee 
report  at  the  last  convention.  At  Superior,  Wis.,  a  number 
of  residence  consumers  have  been  put  on  a  flat  rate  with 


controlling  devices,  and  where  meters  were  formerly  used 
the  meter  was  left  in  service  temporarily  to  determine  the 
actual  income  per  kw-hour  the  company  was  receiving. 
Starting  in  September  with  eighteen  such  customers,  the  in¬ 
come  per  kw-hour  was  9.7  cents,  which  fell  to  4.7  cents  in 
December,  with  sixty-five  customers.  In  February,  with 
109  customers,  the  income  was  5.3  cents.  The  decreased 
revenue  per  kw-hour  between  September  and  December 
can  oe  partially  accounted  for,  of  course,  by  the  increase  in 
hours  of  darkness.  However,  there  is  some  reason  to  be¬ 
lieve  from  these  figures  that  there  is  an  increasing  tendency 
on  the  part  of  the  flat-rate  consumers  to  keep  lamps  turned 
on  when  not  needed.  It  is  probable  that  at  first  there  was 
a  fear  on  the  part  of  the  consumer  that  excessive  tungsten- 
lamp  renewals  would  result  from  unnecessary  burning  of 
lamps.  As  time  went  on  consumers  doubtless  have  come 
to  regard  that  feature  less  and  hence  have  become  more 
wasteful.  It  has  been  generally  admitted  that  the  success 
of  a  flat-rate  plan  of  this  kind  must  necessarily  depend  on 
a  high-efticiency  lamp  of  rather  high  first  cost.  The  high- 
efficiency  lamp  is  necessary  to  serve  a  customer  at  a  flat 
rate  he  can  afford  and  allow  for  some  waste,  while  the 
high  cost  of  lamp  is  necessary  to  prevent  waste  by  the  cus¬ 
tomer.  Of  course,  the  improvement  in  life  and  lowering 
of  price  of  high-efficiency  lamps  will  tend  to  change  this 
situation. 

Another  factor  in  the  flat-rate  situation  was  brought  up 
by  Mr.  H.  B.  Gear,  of  Chicago,  in  a  discussion  on  this 
subject  at  the  last  convention  of  the  Iowa  Electrical  .As¬ 
sociation.  He  made  the  point  that  the  load  curve  of  any 
individual  residence  consumer  on  a  flat  rate  with  controller 
would  probably  be  of  considerably  different  form  from 
that  oPa  residence  consumer  on  meter.  The  consumer  or. 
meter  promptly  turns  off  the  lamps  he  is  not  using,  and  his 
load  will  show  only  a  few  brief  high  points  during  an  eve¬ 
ning;  as  these  points  may  not  coincide  with  those  of  his 
neighbors,  the  result  is  a  high  diversity  factor,  or,  in  other 
words,  a  great  difference  between  the  sum  of  the  con¬ 
sumers’  maximum  demands  and  the  actual  demand  made  at 
any  one  time.  The  consumer  with  a  flat-rate  controller,  on 
the  other  hand,  is  likely  to  turn  on  the  maximum  number  of 
lamps  for  which  he  has  contracted  and  leave  them  going 
a  considerable  time  each  evening,  so  that  the  load  curve 
would  have  a  flat  top  instead  of  consisting  of  a  number 
of  brief  peaks.  The  result  would  be  a  lower  diversity 
factor  or  less  difference  between  the  sum  of  the  con¬ 
sumers'  ma.ximum  demands  and  the  actual  maximum  de¬ 
mand  at  one  time  than  in  the  case  of  the  meter  consumers. 
I'hc  meter  consumer  with  a  given  maximum  demand  will 
therefore  virtually  cause  less  station  demand  than  a  flat- 
rate  consumer  with  the  same  ma.ximum.  This  is  a  point 
which  has  beeti  usually  overlooked  in  discussions  on  this 
subject.  In  a  metered  residence  business  there  is  a  great 
difference  between  the  maximum  demand  of  an  individual 
consumer  and  the  maximum  demand  per  consumer  for  a 
group  of  consumers  measured  at  the  power  station  at  the 
time  of  peak  load,  as  has  already  been  mentioned  in  con¬ 
nection  with  Mr.  Stannard’s  figures.  'I'his  is  due  alto¬ 
gether  to  the  intermittent  character  of  the  metered  load, 
and  makes  i)ossil)le  the  high  gross  revenue  deduced  from 
.\Ir.  Stannard's  figures  relating  to  metered  customers. 
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Chicago  A.  I.  E.  E.  Convention. 

By  Telegraph. 

J'he  attendance  at  the  opening  session  of  the  twenty- 
eighth  convention  of  the  American  Institute  of  Electrical 
Engineers  at  Chicago  on  Tuesday  morning  and  the  char¬ 
acter  of  the  discussions  presaged  a  successful  meeting. 
The  sessions  are  being  held  in  the  Louis  Seize  room  of  the 
Hotel  Sherman,  and  the  bureaus  of  the  convention  are 
conveniently  arranged  in  nearby  apartments  of  the  hand¬ 
some  hostelry.  The  advance  registration  was  360,  of  whom 
perhaps  i8u  are  from  Chicago.  About  half  of  those  regis¬ 
tered  in  advance  attended  the  opening  reception  at  the  hotel 
on  Monday  evening.  Although  a  violent  thunderstorm 
affected  the  local  attendance,  the  scene  in  the  ballroom  was 
an  animated  one.  Before  the  dance  there  was  a  reception 
with  the  following  in  the  receiving  line :  President  D.  C. 
Jackson  and  his  sister,  Mrs.  Louis  E.  Reber;  Past-president 
L.  A.  Eerguson  and  Mrs.  Eerguson ;  President-elect  Gano 
S.  Dunn,  and  Past-presidents  Erank  J.  Sprague,  John  \V. 
Lieb,  Jr.,  and  Dr.  Schuyler  Skaats  Wheeler. 

When  President  Jackson  called  the  opening  session  to 
order  at  10:15  Tuesday  morning  there  was  an  attendance 
of  about  400.  President  Jackson  introduced  Past-president 
L.  A.  h'erguson,  of  the  Commonwealth  ICdison  Company, 
as  chairman  of  the  Chicago  convention  committee,  who  in 
turn  introduced  Mr.  MacLay  Iloyne,  of  the  city  corporation 
counsel’s  office,  who  welcomed  the  engineers  on  behalf  of 
Mayor  Harrison. 

President  Jackson  then  delivered  his  annual  address, 
prefacing  it  with  the  remark  that  it  was  not  his  intention  to 
irritate  the  con.sciences  of  his  hearers. 

I'RESIDKNT  J.VCKSON’s  .M)I)RE.SS. 

That  the  qualifications  of  the  engineer  put  him  in  a 
position  which  demands  from  him  an  attitude  in  public  life 
of  service  and  of  leadership  was  the  keynote  of  President 
Jackson’s  address.  As  a  professional  man  he  must  have  a 
masterly  knowledge,  in  addition  to  skill  in  a  vocation,  and 
he  must  deal  practically  in  the  affairs  and  needs  of  men. 
His  duties  must  be  performed  with  a  touch  of  disinterested 
s])irit,  in  addition  to  the  vocational  spirit  of  earning  his 
livelihood.  Such  men  have  a  duty  to  the  public,  and  in  the 
performance  of  that  duty  they  must  exert  their  influence 
on  that  thought  and  practice  of  the  day  which  affect  the 
welfare  and  progress  of  the  nation.  The  theory  of  modern 
economics  is  built  upon  modern  engineering  development, 
and  it  is  the  duty  of  engineers  to  do  their  utmost  in  so 
molding  their  economic  creatures  as  to  entail  the  greatest 
practical  usefulness  to  society.  Engineering,  related  as  it 
is  to  the  application  of  the  powers  of  nature  to  useful  pur- 
l)oses,  must  necessarily  bring  its  followers  into  contact  with 
commercial  ideas  at  times  when,  as  in  ours,  the  industries 
dominate  commerce.  The  true  engineer  is  a  devoted  fol¬ 
lower  after  truth  and  differs  diametrically  from  the  devo¬ 
tees  of  pure  “commercialism,”  who  are  strictly  opportunists. 
He  also  diff’ers  from  the  pure  idealists,  who  are  often 
notable  for  refusing  to  accept  any  advance  unless  it  wholly 
meets  their  personal  ideals.  The  spirit  of  the  engineer 
rejoices  in  obtaining  any  step  toward  the  truth,  but  he  is 
always  seeking  for  an  advance. 

Referring  to  the  modern  corporation,  he  said  that  this 
has  followed  in  the  wake  of  the  one-man  business  and  the 
simple  partnership  in  response  to  an  inextinguishable  nat¬ 
ural  law;  but  in  adjusting  our  mental  attitude  to  dealing 
properly  with  the  situation  thus  presented  we  must  remem¬ 
ber  that  responsibility  for  a  misdeed  is  a  personal  thing 
that  cannot  be  shifted  from  the  man  in  responsibility  to  an 
imper.sonal  aggregation  entitled  the  corporation  which  he 
manages.  In  building  up  an  industrial  structure  we  must 
not  overlook  the  plain  guideboard  of  hi.story,  and  personal 
answerability  must  be  established.  Engineers  have  a  special 
duty,  as  professional  men  who  are  trained  in  experience 
and  straight  thinking,  to  use  their  influence  for  the  estab¬ 
lishment  and  support  of  right  and  reason  in  the  dealings 


between  the  public  and  public  service  corporations;  for  the 
problems  surrounding  the  public  service  corporations  in 
American  cities,  and  their  relations  to  the  cities,  have  been 
largely  brought  to  their  present  importance  and  prominence 
through  the  activities  of  electrical  engineers.  No  engi¬ 
neer  does  his  duty  who  does  not  stand  with  fidelity  for 
equally  square  treatment  from  and  toward  these  corpora¬ 
tions. 

With  reasonable  restraint  and  supervision,  as  by  prop¬ 
erly  constituted  public  service  commissions,  the  corpora¬ 
tions  are  more  quickly  responsive  to  public  sentiment  than 
could  reasonably  be  expected  by  any  publicly  owned  busi¬ 
ness  organization  of  equal  magnitude  which  would  exist 
under  our  political  conditions.  To  remove  the  present  bar¬ 
rier  of  distrust  between  the  servitors  of  the  public  and  the 
people  which  they  serve  involves  a  supervision  which  im¬ 
poses  on  the  companies  an  exact  bookkeeping  system,  witl’ 
presentation  to  the  public  of  accurate  and  luminous  state¬ 
ments  of  the  business,  and  it  equally  demands  that  the 
public  shall  be  brought  to  yield  justice  to  the  companies 
with  the  .same  completeness  as  individuals  seek  it  for  them- 
•selves.  Danger  from  tlie  leadership  of  demagogues  serious¬ 
ly  exists  where  no  public  supervision  of  the  public  service 
companies  is  provided,  and  also  in  a  lesser  degree  where 
such  supervision  has  been  e.stablished.  This  danger  must 
be  overcome  by  the  e.xertions  of  fair-minded  and  right- 
thinking  men,  and  electrical  engineers  should  give  of  their 
time  and  efforts  to  establi.sh  convincingly  the  facts  which 
tlie  public  does  not  under.stand  in  regard  to  the  business  of 
the  public  service  companies;  to  indicate  the  means  for 
rightly  treating  the  new  influences  which  engineers  have 
been  creating  by  their  works,  and  to  aid  in  establishing 
measures  which  will  favor  a  sustained  mutual  confidence 
and  fair  dealing  between  them  and  the  public.  The  mem¬ 
bers  of  the  American  Institute  of  Electrical  Engineers 
should  take  somewhat  to  themselves  as  professional  men 
this  difficult  problem,  and  aid  in  its  solution  as  a  matter  of 
duty  to  the  public. 

riie  portion  of  the  address  relating  to  the  opportunity  for 
usefulness  of  engineers  in  connection  with  public  service 
problems  was  received  with  loud  applause. 

President  Jackson  then  introduced  Mr.  Gano  S.  Dunn,  of 
the  Crocker-Wheeler  Company,  the  president-elect,  who 
made  a  short  and  graceful  speech  in  which  he  returned 
thanks  for  the  honor  conferred  on  him  and  referred  in 
appreciative  terms  to  the  preparations  made  by  the  Chicago 
committee  for  the  entertainment  of  the  attendants  on  the 
convention.  He  said  that  it  was  a  distinguished  honor  to 
head  an  association  of  the  highly  professional  character  of 
the  American  Institute  of  Electrical  Engineers,  of  which 
he  was  deeply  sensible,  and  he  pledged  his  utmost  efforts 
to  contribute  to  the  continuance  of  the  Institute  as  the 
guild,  the  university,  the  club  of  the  electrical  engineering 
profession.  Mr.  Dunn’s  speech  was  cordially  received. 
Secretary  R.  W.  Pope  then  made  some  announcements, 
after  which  President  Jackson  expressed  his  thanks  to  the 
various  Chicago  committees  for  the  admirable  arrange¬ 
ments  made  for  the  convention. 

The  first  paper  read  was  that  on  “The  Use  of  Power- 
Limiting  Reactances,”  by  Messrs.  R.  F.  Schuchardt  and  E. 
().  Schweitzer,  of  the  Commonwealth  Edison  Company, 
which  was  abstracted  by  Mr.  Schuchardt. 

THE  USE  OF  FOWER-I.IMITI.NG  RE.ACTA NCES. 

Particulars  are  given  in  detail  by  the  authors  of  short- 
circuit  tests  made  upon  a  12,000-kw,  9000-volt,  25-cycle 
turbo-generator  in  the  Fifth  Street  Station  of  the  Com¬ 
monwealth  Edison  Company  of  Chicago.  Mention  of  these 
tests  was  also  made  in  connection  with  the  paper  by  Mr. 
Merriam.  The  tests  reported  by  the  present  authors  related 
to  instantaneous  short-circuit  current  of  the  generator  with¬ 
out  external  reactance;  instantaneous  short-circuit  current 
of  the  generator  with  external  reactances  of  4  per  cent  and 
6  per  cent;  duration  of  the  transient  phenomena  incident  to 
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short-circuits;  the  effect  on  the  generator  of  the  short- 
circuit  currents;  the  behavior  of  the  external  reactance 
coils,  and  the  effect  of  the  installation  of  the  reactance  coils 
on  the  stability  of  the  system.  The  tests  indicated  that  the 
instantaneous  short-circuit  current  on  the  generator  was 
not  as  high  as  had  been  thought,  but  that  owing  to  its  com¬ 
paratively  high  power-factor  the  current  produced  severe 
stresses  on  the  generator  and  seriously  strained  the  oil 
switches.  In  the  case  of  the  generator  tested  it  appearc*! 
that  the  use  of  an  external  reactance  of  approximately  6 
per  cent  was  desirable.  A  lesser  value  of  reactance  does 
not  reduce  the  current  sufficiently  and  a  greater  value 
results  in  a  very  small  increment  of  decrease.  A  reactance 
of  this  amount  limits  the  current  to  a  value  which  can  be 
safely  interrupted  by  properly  designed  oil  switches  and 
keeps  the  torque  on  the  generator  at  so  low  a  value  that 
even  when  feeding  into  the  short-circuit  on  the  busbars 
there  is  no  appreciable  lessening  in  the  speed,  nor  is  the 
unit  subjected  to  severe  strains.  The  authors  claim  that  the 
use  of  reactance  tends  to  make  the  operation  of  the  system 
as  a  whole  more  stable,  and  thereby  increases  the  reliability 
of  the  service.  The  use  of  such  coils  is,  therefore,  appar¬ 
ently  the  solution  to  one  of  the  most  serious  problems  in 
the  operation  of  alternators  of  high  voltage  and  large 
outputs. 

Mr.  E.  H.  Merriam,  of  the  General  Electric  Company, 
then  summarized  his  paper  entitled  “Tests  of  Oil  Circuit- 
Breakers,”  which  gave  an  account  of  experiments  carried 
on  in  connection  with  those  described  in  the  preceding 
paper. 

TESTS  OF  OIL  CIRCUIT-BREAKERS. 

The  author  described  the  results  of  150  short-circuit  tests 
made  upon  a  three-phase,  1200-kw,  9000-volt,  25-cycle 
turbo-alternator  in  the  Fisk  Street  station  of  the  Com¬ 
monwealth  Edison  Company  of  Chicago.  During  the  tests 
it  was  noted  that  the  field  current  of  the  alternator  in¬ 
creased  when  the  armature  was  short-circuited,  values  as 
high  as  ten  times  normal  field  current  being  observed. 
This  phenomenon  was  attributed  to  the  interaction  between 
the  field  and  armature  coils.  The  records  obtained  indi¬ 
cated  that  the  voltage  thus  produced  in  the  field  coils  under 
some  conditions  became  as  high  as  seven  times  normal. 
When  a  short-circuit  was  placed  upon  only  one  phase  it 
was  noticed  that  the  voltage  of  the  phase  not  short-circuited 
rose  to  a  very  high  value,  in  some  instances  as  high  as  two 
and  one-half  times  normal.  The  author  mentioned  the  use 
in  connection  with  the  generator  of  current-limiting  react¬ 
ances,  consisting  of  seventy-six  turns  of  i  ,000,000-circ.  mil 
copper  cable  wound  on  a  cement  core  and  supported  by 
a  wooden  framework.  Tests  show  that  the  reactance  con¬ 
sumed  6  per  cent  of  the  generator  voltage  when  carrying 
normal  full-load  current.  It  was  found  that  with  the  intro¬ 
duction  of  this  amount  of  reactance  in  each  phase  the  maxi¬ 
mum  instantaneous  short-circuit  current  was  reduced  to 
about  one-half  and  the  torque  on  the  turbine  shaft  to  about 
one-seventh  of  what  it  would  have  been  without  the  react¬ 
ance.  When  a  short-circuit  was  thrown  on  the  system 
beyond  the  reactance  the  terminal  voltage  of  the  alternator 
was  maintained  and  the  alternator  recovered  its  normal 
voltage  after  the  short-circuit  had  been  removed  much 
more  rapidly  than  would  have  been  the  case  had  the  short- 
circuit  been  placed  directly  across  its  terminals.  As  a 
result  of  the  reduction  of  the  torque  on  the  turbine,  due  to 
the  introduction  of  reactance,  there  was  practically  no 
drop  in  speed  when  the  short-circuit  was  thrown  on  it. 
The  oil  circuit-breakers  proved  capable  of  opening  all  of 
the  loads  or  short-circuits  without  producing  any  external 
disturbance  or  developing  any  undue  pressures.  During 
some  of  the  tests  a  small  quantity  of  oil  came  out  of  the 
oil  vessels  and  was  deposited  on  the  cell  doors.  By  actual 
measurements  after  a  number  of  severe  short-circuits  it 
was  found  that  only  5  per  cent  of  the  oil  had  been  lost.  The 
repeated  use  of  the  oil  in  the  oil  vessels  did  not  appreciably 


diminish  its  efficacy,  and  the  introduction  of  suitably  de¬ 
signed  oil  baffles  and  diverters  overcame  the  tendency  of 
the  oil  to  come  out  of  the  oil  vessels.  On  account  of  the 
intensely  local  action  of  the  oil  circuit-breakers  when  the 
contacts  part  the  arc  which  is  drawn  produces  gases  which 
form  pockets  in  the  oil  and  the  temperature  of  the  oil  is  not 
raised  by  an  appreciable  amount. 

Dr.  C.  P.  Steinmetz,  who  was  greeted  with  hearty  ap¬ 
plause,  then  gave  a  verbal  outline  of  his  paper  entitled  “De¬ 
velopment  of  the  Modern  Gentral  Station.”  He  pointed  out 
how  the  preceding  papers  fitted  into  the  history  of  the  art, 
which,  while  old  in  many  respects,  is  yet  new.  He  declared 
that  the  problem  of  synchronizing  operation  is  the  problem 
of  the  day. 

UEVELOP.MENT  OF  THE  MODERN  CENTRAL  STATION. 

Dr.  Steinmetz  made  a  striking  comparison  between  the 
earlier  interconnected  direct-current  stations  and  the  mod¬ 
ern  interconnected  alternating-current  stations.  He 
claimed  that  for  reliability  of  service  the  earlier  direct- 
current  stations  have  been  unexcelled  even  to  the  present 
day,  and  attributed  this  fact  to  the  following  causes:  I'he 
parallel  operation  of  all  the  stations,  which  guarded  the 
.system  in  case  of  break-down  of  one  or  several  stations; 
the  storage-battery  reserve,  which  maintained  the  service 
even  in  a  complete  shutdown  of  all  the  generating  stations, 
and  especially  the  nature  of  the  system  of  low-tension  feed¬ 
ers  and  mains,  which  limited  the  effect  of  any  break-down 
at  any  point  of  the  system  to  its  immediate  vicinity,  by 
limiting  the  power  which  could  be  concentrated  at  any  point 
to  such  an  extent  that  no  local  break-down  could  seriously 
affect  the  entire  system.  He  claimed  that  the  modern  poly¬ 
phase  generating  stations  correspond  to  the  former  direct- 
current  generating  stations,  and  the  high-voltage  feeders 
from  the  main  stations  to  the  substations,  and  the  tie-lines 
between  the  stations,  correspond  to  the  2200-volt  feeders 
and  tie-lines  between  the  earlier  stations. 

The  author  expressed  the  opinion  that  on  account  of  the 
increase  in  the  loss  of  economy  and  reliability,  and  the 
complication  of  control  of  a  system  with  the  increasing 
number  of  separate  stations,  the  only  feasible  method  which 
permits  unlimited  extension  of  the  system,  without  any 
increase  of  danger  and  complication,  is  the  parallel  opera¬ 
tion  of  the  entire  system  on  a  single  ring  bus,  w'hich  is 
divided  into  sections  by  power-limiting  busbar  reactances. 
The  limitation  of  power  by  the  reactances  in  busbars  and 
generators  appears  sufficiently  safe,  but  it  has  the  disad¬ 
vantage  of  momentarily  exposing  the  busbar  section  and 
the  feeder  switches  to  the  shock  of  short-circuit  in  case  of 
tlie  failure  of  a  feeder.  It  is  probable,  therefore,  that  a 
safer  way  of  operation  would  result  from  limiting  the 
power  of  the  feeders  by  reactances  and  maintaining  service 
on  each  feeder  in  case  of  a  fault  until  the  fault  either  clears 
itself  or  the  feeder  has  to  be  cut  off.  That  is  to  say,  it 
seems  desirable  in  the  modern  high-output,  high-voltage 
station  to  return  to  the  well-tried  principle  of  the  low- 
tension,  direct-current  system. 

The  parallel  operation  of  synchronous  machines  requires 
reactance  in  the  circuit  between  the  machines.  It  is  neces¬ 
sary,  however,  that  the  combined  impedance  of  the  resist¬ 
ance  and  reactance  of  the  cross-circuit  should  be  sufficiently 
low  to  allow  a  large  enough  current  to  be  produced  to  keep 
the  machines  together  against  any  tendency  to  separate 
them,  such  as  inequality  of  the  driving  power,  slightly 
different  speed,  adjustment  of  the  engine  governors,  etc. 
With  greatly  increased  reactance  in  the  circuit  it  would  be 
necessary  to  control  the  speed  of  the  prime  movers  inde¬ 
pendently  of  the  alternators,  so  as  to  be  so  closely  the 
same  under  all  conditions  as  to  require  a  very  small  syn¬ 
chronizing  power  between  the  alternators  to  pull  them  into 
step.  That  is  to  say,  the  prime  movers  must  be  synchron¬ 
ized.  Although  this  problem  has  not  yet  been  solved,  its 
solution  presents  no  difficulty  because  the  governors  can  be 
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controlled  electrically  with  the  required  amount  of  ease. 
The  governor  in  the  steam  supply  system  would  be  con¬ 
trolled  by  the  rate  of  exchange  of  energy  between  the  sta¬ 
tions,  in  combination  with  sufficiently  powerful  dashpots 
to  guard  against  the  hunting  of  the  governors. 

All  of  the  three  papers  of  the  morning  were  discussed 
later,  but  briefly,  owing  to  the  limitations  of  time.  Mr. 
John  \\’.  l-ieb,  Jr.,  praised  the  acute  analysis  by  Dr.  Stein- 
metz  of  the  central-station  problem  and  said  that  the  other 
tw(»  papers  were  notable  instances  of  the  modern  system  of 
ap])lving  scientific  research  to  industrial  advancement.  I'he 
.\ew  N'ork  Iviiscjn  Company  has  found  a  wide  variation  in 
the  external  reactance  of  generators,  the  difference  being  as 
great  as  two  to  one.  I )istnrl)ances  on  the  large  interlaced 
.systems  due  to  short-circuits  or  generator  failures  are  tre¬ 
mendous.  L’ni(pie  iiroblems  in  starting  up  substations  are 
also  presented,  lie  referred  to  the  dependence  of  great 
industrial  operations  on  the  huge  electric  systems  of  to-day 
and  added  that  fortunately  central-station  companies  can 
feel  safe  because  the  art  provides  well  against  disastrous 
break-downs. 


Mr.  Max  II.  Collhohm,  of  Madison,  Wis.,  contributed  a 
written  discussion,  in  which  he  advocated  the  horizontal- 
break  type  of  oil  switch  rather  than  the  vertical-break 
instrument,  and  in  connection  with  synchronizing  he 
favored  the  liberal  use  of  induction  generators. 

Mr.  David  B.  Rushmore,  of  the  General  Electric  Com¬ 
pany,  said  that  the  problem  which  the  central  station  has 
to  face  is  one  due  to  increased  magnitude,  and  is  com- 
l)arable  to  social  and  industrial  problems  incident  to  modern 
conditions.  While  central  stations  and  distributing  systems 
are  increasing  in  magnitude,  yet  larger  sizes  of  generators 
are  to  be  expected,  and  placing  a  reactance  outside  the  ma¬ 
chine  allows  a  larger  and  a  better  generator  to  be  designed. 
I'he  automatic  protection  of  transmission  lines  has  been  at¬ 
tained  in  the  aluminum  lightning  arrester,  and  what  is 
now  needed  is  an  automatic  reactance  to  prevent  short- 
circuits.  Probably  a  larger  use  than  even  at  present  of 
protective  apparatus  is  imlicated. 

Mr.  Charles  W.  Stone,  of  the  General  Electric  Company, 
said  that  station  ratings  could  be  increased  without  any 
material  change  in  the  oil  switch,  and  he  complimented  the 
engineers  of  the  Commonwealth  Edison  Company  for  their 
thorough  work  as  set  forth  in  their  paper.  lie  believed 
that  the  vertical-break  switch  with  the  baffle  has  greater 
possibilities  than  the  horizontal-break  type.  The  high  ex¬ 
ternal  reactance  machine  is,  he  said,  an  advance  in  the 


art;  generators,  he  added,  should  be  so  designed  as  to  l)e 
as  safe  as  possible,  and  then  supplemented  by  external 


reactance. 

Mr.  B.  G.  Lamme,  of  the  W'estinghouse  Electric  &  Manu¬ 
facturing  Company,  said  that  on  very  large  machines  there 
are  bound  to  be  short-circuits  sooner  or  later,  and  that 
reactance  currents  should  he  kept  down.  In  two-pole  and 
four-pole  high-speed  machines  internal  reactance  can  be 
easily  secured,  a  comparatively  small  number  of  coils  tend¬ 
ing  to  give  high  reactance.  Iligh-reactance  machines  are 
in  many  cases  high-output  machines.  If  necessary  the  re¬ 
actance  can  he  placed  outside  the  generator.  Considerable 
complaint  has  arisen  from  flashing  wdien  machines  are 
short-circuited  ;  sometimes  the  cause  of  such  short-circuiting 
does  not  lie  in  the  machine,  but  is  attributable  to  some 
other  reason,  such  as  the  construction  of  the  end  bells. 
Repeated  short-circuits  are  much  more  to  be  dreaded  than 
individual  cases,  lu  making  iron  reactances  a  very  large 
internal  air  gap  should  be  allowed. 

Mr.  C.  E.  Scott,  of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  read  a  short  communication  from  Mr. 
W.  E.  W'aters,  of  the  same  company,  which  was  illustrated 
by  a  lantern  slide.  A  generator  was  described  with  means 
for  reducing  possible  short-circuits  to  a  minimum. 

Mr.  E.  A.  I'erguson  asked  Mr.  Eamme  for  more  specific 


information  on  high  internal  reactance  as  compared  with 
low  reactance.  In  reply  Mr.  Lamme  said  that  the  leading 
tendency  is  to  use  the  largest  amount  of  copper  that  can 
be  got  into  the  machine  in  order  to  increase  the  output,  and 
this  means  high  reactance.  He  did  not  favor  reactance 
outside  the  machine  unless  absolutely  necessary. 

In  closing  the  discussion  Mr.  Schuchardt  described  the 
reactance  house  at  the  Fisk  Street  station  of  the  Common¬ 
wealth  Edison  Company.  Mr.  Merriam  surrendered  his 
time  to  Dr.  Steinmetz,  wdio  said  that  the  oil  circuit-breaker 
is  based  on  the  control  of  explosive  forces  developed  by 
enormous  powder  at  the  break.  He  spoke  well  of  the  induc¬ 
tion  generator.  This  machine,  he  said,  has  advantages  with 
respect  to  short-circuit  currents,  but  there  are  serious  dif¬ 
ficulties  in  the  way  of  introducing  it  into  practice,  and. 
moreover,  this  type  of  generator  does  not  solve  the  momen¬ 
tary  short-circuit  problem.  As  to  the  external  and  internal 
reactance  for  generators,  he  said  that  the  problem  is  essen¬ 
tially  similar  to  that  which  nearly  thirty  years  ago  was 
confronted  in  the  early  Edison  low-tension  station.  It 
was  then  solved,  and,  although  it  cannot  now  be  attacked 
in  the  same  manner  as  then,  it  is  nevertheless  being  solved 
just  as  surely. 

On  Tuesday  afternoon  the  members  and  visitors  took 
luncheon  at  the  Hawthorne  works  of  the  Western  Electric 
Cf)mpany,  and  after  inspecting  the  several  departments  of 
the  factory,  visited  the  Fisk  and  Quarry  Street  generating 
stations  belonging  to  the  Commonwealth  Edison  Company 
of  Chicago. 

Convention  of  Canadian  Electrical  Association. 

The  Canadian  Electrical  Association  held  its  twenty- 
first  annual  convention  at  Niagara  Falls,  Ontario,  on  June 
21,  22  and  23.  The  meetings  took  place  in  the  Convention 
Hall  of  the  Clifton  House  in  full  view  of  the  falls. 

On  the  morning  of  June  21,  shortly  after  10  o’clock,  the 
president,  Mr.  A.  A.  Dion,  called  the  members  to  order. 
Mr.  O.  E.  Dores,  the  Mayor  of  the  city,  delivered  an 
address  of  welcome,  to  which  the  president  responded  in 
his  usual  happy  manner,  thanking  the  Mayor  for  the  cordi¬ 
ality  of  his  greeting. 

President  Dion  then  addressed  the  meeting,  expressing 
his  pleasure  in  seeing  so  many  prominent  men  in  the  elec¬ 
trical  industry  present,  and  in  having  the  opportunity  of 
discussing  with  them  the  important  questions  which  would 
come  up  for  consideration.  At  first,  he  said,  it  had  been 
the  intention  to  meet  in  Winnipeg  this  year,  but  arrange¬ 
ments  could  not  be  made  and  the  visit  to  the  West  had  to 
be  postponed.  He  referred  to  the  affiliation  which  had 
taken  place  with  the  National  Electric  Light  Association 
during  the  past  year,  and  expressed  his  belief  that  this 
could  not  but  be  of  great  benefit  to  every  member  of  the 
association.  Provincial  committees  had  been  formed 
throughout  Canada  and  he  felt  convinced  a  large  increase 
in  membership  would  be  the  result.  A  suggestion  had  been 
made  some  time  ago  by  one  of  the  past-presidents,  Mr. 
Frederick  Nicholls,  that  the  past-presidents  should  not  be 
allowed  to  fall  back  into  idleness,  but  should  form  an 
adrisory  board,  which  could  render  valuable  assistance  be¬ 
cause  of  their  experience,  and  he  hoped  that  this  idea 
would  be  carried  out.  President  Dion  concluded  his  ad¬ 
dress  by  thanking  Mr.  T.  S.  Young,  the  secretary-treasurer 
of  the  association,  for  his  energetic  efforts  and  timely  sug¬ 
gestions  in  helping  to  bring  about  such  a  successful  meet- 
ing. 

Mr.  Young,  in  presenting  his  report,  which  showed  the 
association  to  be  in  a  flourishing  condition,  outlined  the 
work  of  the  year,  and  referred  particularly  to  the  cor¬ 
respondence  with  the  Canadian  government  with  respect 
to  the  printing  of  postage  stamps  in  rolls. 
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The  next  order  of  business  was  the  reading  of  papers,  and 
the  president  called  on  Mr.  R.  F.  Pack  to  read  Mr.  E.  Lit¬ 
tle’s  paper  entitled  “Operating  Safeguards.” 

OPERATING  SAFEGUARDS. 

Mr.  Little’s  paper  contained  a  review  of  a  few  of  the 
necessary  safeguards  in  modern  central-station  systems. 
The  safeguards  described  related  to  life  and  property  and 
to  the  insuring  of  continuity  of  service.  The  author  dis¬ 
cussed  oil  switches  and  circuit-breakers,  protective  relays, 
lightning  arresters  and  ground  detectors,  and  outlined 
methods  for  the  care  and  installation  of  aluminum-cell 
arresters  and  for  the  safeguarding  of  life  and  property. 

Quite  a  number  of  the  members  took  part  in  the  discus¬ 
sion  of  the  paper.  President  Dion  said  that  he  thought,  in 
reference  to  giving  first  aid  to  those  who  had  received  an 
electric  shock,  that  the  best  way  to  educate  those  who  would 
come  in  contact  with  that  class  of  work  is  a  practical 
demonstration,  as  more  can  be  learned  in  that  way  than  by 
the  reading  of  pamphlets.  Mr.  Marston,  of  Chicago,  said 
that,  although  the  use  of  electric  current  if  properly  con¬ 
ducted  is  quite  safe,  yet  it  is  best  to  impress  the  public  with 
the  idea  that  great  care  should  be  used  and  every  precau¬ 
tion  taken  against  accident. 

central-station  PUIU.ICITY. 

The  advantages  of  newspaper  publicity  to  the  central- 
station  industry  were  outlined  in  a  paper  by  Mr.  Glenn 
Marston.  The  author  called  attention  to  the  value  to  the 
central  station  of  obtaining  the  publication  of  legitimate 
news  items  relating  to  the  central-station  industry.  He 
claimed  to  possess  unbounded  faith  in  the  use  of  display¬ 
advertising  columns  of  newspapers  in  educating  the  public. 
He  stated  that  publicity  can  be  made  an  effective  agent  in 
leveling  the  load  curve,  and  argued  that  by  means  of  dis¬ 
play  advertising  and  legitimate  news  items  the  people  can 
be  convinced  that  the  convenience  of  electricity  makes  it 
cheap  at  any  price.  The  value  of  publicity  is  greatest  by 
reason  of  its  ability  to  create  gross  earnings,  but  it  is  of 
much  importance  in  directing  the  demand  for  electricity 
along  lines  which  will  give  the  company  an  opportunity 
to  increase  its  net  earnings. 

Mr.  Marston’s  paper  called  forth  considerable  discussion. 
Mr.  Martin,  in  discussing  the  paper,  expressed  regret  that 
the  author  had  not  touched  on  some  other  methods  of  ad¬ 
vertising,  such  as  bill  posters,  window  posters,  exhibitions 
of  devices,  etc.,  and  how  far  it  is  wise  to  go  in  the  mat¬ 
ter  of  expense.  Mr.  1.  H.  Wright,  of  North  Bay,  thought 
some  of  the  suggestions  in  the  paper  would  not  apply  to 
small  towns.  Mr.  Larmouth  said  a  great  deal  of  money 
could  be  w'asted  in  advertising  if  care  were  not  taken. 
Mr.  Dion  asked  whether  or  not  it  was  advisable  to  assist 
in  wiring  houses  for  electric  lighting.  Mr.  Marston  said 
he  believed  that  publicity  of  all  kinds  pays  when  carried 
out  along  right  lines;  that  as  soon  as  the  people  know 
about  electricity  and  what  it  means  to  carry  the  energy  to 
their  homes  they  will  appreciate  the  work  that  is  being 
done  to  give  them  good  service. 

SERVICE  PROTECTION. 

At  the  opening  of  the  afternoon  session  Mr.  George  R. 
Smith  presented  a  paper  in  which  w'ere  described  numerous 
methods  now'  employed  for  preventing  the  theft  of  elec¬ 
tricity.  The  devices  described  included  sealable  service 
entrance  cut-outs,  sealable  combination  service  and  meter 
testing  cut-outs,  service  distribution  cut-outs,  refillable  por¬ 
celain  fuses,  terminal  protectors  and  non-magnetic  wiring 
frames  for  meters.  Descriptions  were  also  given  of  seals, 
the  most  effective  of  which  was  stated  to  be  of  two  designs, 
the  all-porcelain  seal  with  metal  shackle  and  the  metal  seal 
and  shackle  with  porcelain  breakable  button.  In  the  all¬ 
porcelain  design  the  seal  is  so  constructed  that  the  barbs 
of  the  metallic  shackle  when  driven  home  engage  the  in¬ 
terior  wall  of  the  seal  and  cannot  be  withdrawn  without 
breaking  the  wire  or  the  porcelain  seal  itself.  The  metal¬ 
lic  type  of  seal  is  essentially  the  same  in  principle  as  the 


porcelain  seal.  It  is  of  metal  having  a  breakable  porcelain 
button  through  which  the  shackle  is  passed.  This  seal 
may  be  used  indefinitely  by  installing  new  breakable 
buttons. 

The  discussion  on  this  paper  was  very  general.  All 
agreed  that  it  is  a  subject  of  very  great  interest  to  central- 
station  men  and  is  becoming  more  so;  that  as  the  public 
becomes  more  familiar  with  electricity  it  becomes  neces¬ 
sary  to  devise  some  means  of  protection  against  tampering 
with  the  wires.  It  is  thought  by  some  difficult  to  enforce 
a  set  of  rules,  especially  where  there  is  competition,  but  all 
agreed  that  this  is  a  very  live  question  which  has  to  be 
reckoned  with.  On  account  of  the  expense  some  of  the 
members  thought  it  hardly  worth  while  to  put  protection 
on  all  wires,  but  only  on  suspected  cases,  and  in  this  way 
cut  down  the  leakage.  Mr,  Smith,  in  replying,  cited  the 
ca.se  of  one  city  where  he  had  been  informed  the  loss  had 
been  reduced  50  per  cent  by  the  use  of  protectors.  He 
thought  it  a  wise  thing  to  remove  the  temptation  rather 
than  catch  customers  taking  energy  and  then  prosecute 
them. 

GENERAL  ACCOUNTING. 

An  outline  of  scientific  management  as  applied  to  the 
central-station  industry  was  given  in  a  paper  by  Mr.  C.  E. 

Bowden,  which  was  presented  by  Mr.  R.  F.  Pack,  the 
author  being  absent.  In  scientific  management  every  de¬ 
partment  of  the  business  is  brought  under  the  careful 
scrutiny  of  men  who  are  expert  in  their  particular  line  of 
work.  In  this  way  the  best  methods  and  best  practices 
suitable  to  the  conditions  of  each  company  can  be  deter¬ 
mined  and  adopted  ^is  found  desirable.  I'hus  the  efficaev 
of  the  entire  plant  would  be  raised  to  the  highest  possible 
degree.  The  author  discussed  accounting  under  the  heads 
of  payroll  accounting,  store  accounting  and  cost  account¬ 
ing.  He  claimed  that  central-station  companies  are  now 
at  a  critical  point  in  their  history.  They  are  confronted 
on  one  hand  by  an  increase  in  the  price  of  labor  and  of 
almost  everything  that  enters  into  the  cost  of  their  product, 
and,  on  the  other  hand,  by  public  sentiment  which  would 
certainly  be  hostile  to  any  attempt  to  increase  rates;  in¬ 
deed,  one  which  is  now  demanding  lower  rates  and 
attempting  to  enforce  this  demand  by  competition.  The 
only  remedy  for  this  condition  of  affairs  seems  to  be  re¬ 
forms  from  w'ithin,  by  the  introduction  of  a  scientific  and 
systematic  attempt  to  secure  efficiency,  and  through  effi¬ 
ciency  the  fullest  possible  results  from  every  detail  of 
operation  of  the  business. 

Mr.  Pack  read  the  report  of  the  committee  on  uniform 
accounting  immediately  at  the  close  of  Mr.  Bowden's 
paper. 

In  opening  the  discussion,  the  president  referred  to  the 
great  amount  of  work  the  committee  had  done  in  connec¬ 
tion  with  the  report  and  hoped  that  the  members  would 
take  advantage  of  the  information  contained  in  it.  It  ts 
very  important  to  know  not  merely  that  there  is  an  excess 
of  revenue  over  expenses,  but  also  just  what  is  the 
cost  of  each  factor  in  the  total  expenditure,  in  order  to 
maintain  a  proper  proportion  between  them,  and  compari-  I 

son  with  other  companies  in  this  regard  is  very  helpful. 

Some  had  thought,  said  Mr.  R.  F.  Pack,  that  an  elaborate 
system  of  accounting  is  a  waste  of  money,  but  it  is  cer¬ 
tainly  a  great  ri.sk  to  get  along  without  a  system  by  which 
a  company  can  tell  exactly  where  it  stands.  By  having 
a  proper  check  on  the  expenditure  a  company  is  able  to 
rectify  mistakes  and  curtail  extravagance.  Colonel  Street 
remarked  that  Mr.  Bowden  should  be  commended  very 
highly  for  his  excellent  paper,  and  thought  that  the  smaller 
stations  could  adopt  some  such  system,  modifying  it  to 
their  requirements.  Mr.  I.  H.  Wright  said  that  it  is  of  the 
utmost  importance  to  keep  track  of  the  stores,  and  in  this 
regard  he  thought  the  paper  very  valuable. 

The  convention  then  adjourned  until  the  following  morn¬ 
ing  at  9:30  o’clock. 
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'I'liiirsday,  June  22,  being  “Coronation  Day”  and  a  gen¬ 
eral  holiday  in  Canada,  the  convention  was  largely  at¬ 
tended. 

President  Dion  in  opening  the  session  called  upon  Mr. 
W'ills  Maclachlan,  of  the  1'renton  Electric  &  Water  Com¬ 
pany,  to  read  his  paper  on  “Some  Notes  on  Central-Station 
Management.” 

MANAGEMENT  OF  CENTRAL  STATIONS. 

The  keynote  of  a  paper  by  Mr.  Wills  Maclachlan  on 
“Management  of  Central  Stations”  was  that  the  central- 
station  manager  should  so  conduct  himself  that  he  will  be 
looked  upon  as  a  good  citizen  of  the  town,  as  well  as  a 
representative  of  a  light  company.  The  central-station 
manager  owes  it  to  the  public  and  to  his  city  to  take  an 
active  interest  in  public  questions.  When  he  does  so  he 
may  be  looked  upon  with  suspicion  at  first,  but  the  result 
will  be  that  his  present  critics  will  be  his  future  admirers, 
b'or  the  electrical  profession  to  come  closely  in  touch  with 
the  public  will  serve  in  a  great  degree  to  nullify  the  present 
idea  of  the  mystery  of  electricity.  The  author  entered  a 
plea  that  central-station  managers  and  the  electrical  profes¬ 
sion  in  general  broaden  out  and  give  to  the  municipality 
and  to  the  public  the  benefit  of  their  services  as  broad¬ 
minded  citizens.  .\  great  benefit  will  result  to  the 
public  in  general,  and  to  the  electrical  profession  in  par¬ 
ticular,  when  the  members  of  that  profession  come  to  look 
upon  it  as  their  duty  to  take  a  broad-minded  view  of  the 
work  they  owe  to  the  community  as  a  whole. 

Mr.  Marston,  of  Hamilton,  thought  $1,500  a  year  would 
not  be  too  much  to  pay  a  good  man  to  go  around  and  talk 
to  customers  and  in  this  way  bring  the  company  before  the 
public  in  a  favorable  way.  Exception  was  taken  to  the 
■Statement  in  the  paper  as  to  the  meter  reader  inquiring 
about  details  of  the  service,  as  he  usually  had  not  time  and 
it  was  sure  to  cause  trouble  unless  the  man  had  exceptional 
ability.  Mr.  Maclachlan  explained  that  he  referred  more 
particularly  to  small  towns. 

'Pile  next  item  of  business  was  the  reading  of  the  paper 
“'I'he  Relation  of  Public  Utility  Corporations  with  the 
Public,”  by  Mr.  G.  B.  McNabb. 

THE  CENTRAL  STATION  AND  THE  PUliLIC. 

Mr.  (i.  McNabb,  in  a  paper  entitled  “The  Relations  of 
Public-Utility  Corporations  with  the  Public,”  .said  that  the 
object  of  a  public-utility  corporation  should  be  at  all  times 
to  give  the  customer  the  most  that  can  be  obtained  for  his 
money  consistent  with  good  business  judgment.  He 
stated  that  a  properly  conducted  complaint  department  can 
do  a  great  deal  toward  making  satisfied  consumers.  When 
a  consumer  makes  a  complaint  he  is  entitled  to  have  a 
thorough  investigati(»n  made,  and  if  matters  are  found 
wrong  they  should  be  followed  up  until  they  are  made 
right.  Too  much  attention  cannot  be  paid  to  the  so-called 
"crank.”  The  fellow  who  kicks  the  hardest  can  by  proper 
handling  be  made  to  boost  just  as  hard.  An  endeavor 
should  be  made  at  all  times  to  see  that  orders  for  service 
connections  are  promptly  e.xecuted,  because  great  annoy¬ 
ance  is  often  caused  to  the  consumer  by  delays  in  having 
the  connections  made.  If  the  service  is  poor  at  the  start 
he  forms  an  initial  bad  impression  of  the  company  and  it 
is  difficult  subsequently  to  obtain  his  friendship.  The 
author  called  particular  attention  to  discrimination  among 
customers  of  the  same  class  for  like  service,  and  expressed 
the  opinion  that  the  sooner  public-utility  corporations 
adopt  a  schedule  of  rates  which  is  the  same  for  everybody 
for  the  same  class  of  service  the  better  will  be  the  results 
for  all  parties  concerned.  It  is  preferable  for  the  rates  to 
be  so  estimated  that  they  may  be  understood  by  all  cus¬ 
tomers.  In  this  way  can  be  overcome  a  great  deal  of 
prejudice  which  is  caused  by  lack  of  knowledge  of  the 
central-station  business. 

Mr.  McNabb  had,  said  Colonel  Street,  covered  the  sub¬ 


ject  very  thoroughly.  The  only  other  point  he  felt  ought  to 
have  been  dealt  with  was  the  telephone  companies,  as  they 
were  the  source  of  more  annoyance  to  the  public  than  light¬ 
ing  companies.  President  Dion,  in  summing  up  the  matter, 
said  it  was  alw'ays  to  be  borne  in  mind  that  “a  soft  answer 
turneth  away  wrath”  and  the  public  were  always  sus¬ 
ceptible  to  courteous  treatment. 

Mr.  John  F.  Gilchrist,  the  president  of  the  National  Elec¬ 
tric  Light  Association,  then  addressed  the  meeting  in  a 
short,  pithy  speech  in  which  he  pointed  out  how  necessary 
it  was  for  the  members  of  electrical  associations  to  meet 
and  discuss  matters  of  moment  which  were  continually 
coming  up,  especially  as  there  were  and  could  be  no  up-to- 
date  handbooks  on  most  of  these  subjects.  He  hoped  that 
men  in  this  line  of  business  would  get  together  often  to 
discuss  the  latest  developments  so  that  conditions  might  be 
uniformly  improved.  At  the  conclusion  of  his  address  Mr. 
Gilchrist  was  heartily  applauded. 

A  paper  was  then  read  by  Mr.  Parker  H.  Kemble,  of  the 
Toronto  Electric  Light  Company,  on  “New  Business.”  The 
paper  created  a  great  deal  of  interest. 

NEW-RUSINESS  GETTING. 

In  a  paper  on  “New-Business  Getting”  Mr.  Parker  H. 
Kemble  discussed  new  business  under  four  classes,  namely : 
Absolutely  new  business;  new  business  where  the  service 
has  been  installed  by  a  previous  customer  but  has  not  been 
used  for  some  time;  succeeding  business  where  as  one 
tenant  moves  out  the  other  moves  in,  and  additional  busi¬ 
ness  on  the  premises  of  existing  customers.  He  showed 
in  what  respect  each  of  these  classes  affects  the  revenue  of 
the  company,  and  claimed  that  the  rating  of  salesmen  by  the 
volume  of  business  turned  in  is  entirely  wrong,  since  there 
should  be  some  direction  or  supervision  of  the  salesmen  as 
to  the  character  of  the  business  solicited.  He  stated  that 
the  expenditure  of  money  for  securing  profitable  revenue 
can  be  made  better  and  with  more  satisfactory  results  if 
judicious  care  is  exercised  in  the  selection  and  securing  of 
new  business,  as  compared  with  the  expensive  and  unsatis¬ 
factory  attempt  to  turn  an  unprofitable  customer  into  a 
profitable  one  after  the  company  has  incurred  a  large 
expenditure  and  investment.  The  author  claimed  that  al¬ 
though  new  business  is  the  lifeblood  of  the  progressive  cen¬ 
tral  station,  yet  a  careful  analysis  of  the  cost  of  serving  cus¬ 
tomers  of  different  classes  in  any  large  company  will  show 
that  many  hundreds  of  customers  among  the  smaller  sta¬ 
tions  and  many  thousands  among  the  larger  are  actually 
costing  the  company  from  10  per  cent  to  30  per  cent  more 
per  k\v-hour  delivered  than  the  company  receives  from  the 
customer.  'I'he  author  explained  that  his  criticism  of  the 
new-business  camj)aign  related  not  so  much  to  a  desire  to 
decrease  the  amount  of  new  business  as  to  a  wish  to  call 
attention  to  the  fact  that  paying  results  can  be  better 
secured  by  the  concentration  of  effort  along  the  lines  of 
greatest  profit. 

In  closing  the  discussion  Mr.  Kemble  said  he  thought, 
as  Mr.  Marston  had  suggested,  that  the  salesman  should 
study  such  points  as  diversity  factor  and  load  curves  as  an 
aid  to  carrying  on  intelligently  his  work.  The  best  method 
of  paying  a  salesman  he  thought  a  difficult  matter  to  deter¬ 
mine,  but  perhaps  a  salary,  with  a  bonus  commensurate 
with  his  services  at  the  end  of  the  year,  was  a  good  plan. 

METERS  AND  METER  INSPECTION. 

I'he  report  of  the  joint  committees  on  meters  and  meter 
inspection  was  then  taken  up.  outlining  the  work  of  the 
committee,  and  in  this  connection  Mr.  Lamb,  from  the 
government  office,  delivered  an  address  on  the  Canadian 
system  of  government  control  of  electric  light  and  motor 
service,  which  was  listened  to  with  a  great  deal  of  interest. 

At  the  close  of  the  morning  session  Mr.  Ralph  Beeman, 
of  the  National  Electric  Light  Association,  read  his  paper 
on  “The  Incandescent  Lamp  and  Its  Circuit.” 
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INCANDESCENT  LAMP  FILAMENTS. 

In  a  paper  entitled  “The  Incandescent  Lamp  and  Its 
Circuits”  Mr.  Ralph  Beman  described  the  features  which 
characterize  the  filaments  of  various  types  of  incandescent 
lamps.  He  mentioned  the  faulting  of  the  tantalum  fila¬ 
ment  when  used  with  alternating  current,  and  the  micro¬ 
scopic  size  of  filaments  of  tungsten  and  tantalum  lamps. 
He  stated  that  the  diameter  of  a  25-watt  tungsten  lamp 
designed  for  operation  at  no  volts  is  0.0012  in.,  which  is 
less  than  one-half  the  diameter  of  the  average  human  hair. 

A  considerable  portion  of  the  paper  was  devoted  to  the 
variation  in  the  temperature  of  the  lamp  when  used  with 
alternating  current.  Curves  were  given  for  showing  the 
cyclic  candle-power  variations  of  a  25-watt  tungsten  fila¬ 
ment  when  operated  at  25  cycles,  30  cycles  and  60  cycles. 
The  candle-power  varied  from  90  per  cent  to  112  per  cent 
at  60  cycles,  from  84  per  cent  to  121  per  cent  at  30  cycles, 
and  from  74  per  cent  to  131  per  cent  at  25  cycles.  He 
stated  that  when  the  candle-power  varies  from  30  per  cent 
above  to  30  per  cent  below  normal  during  a  cycle,  the  life 
is  reduced  about  80  per  cent  of  that  obtained  on  direct 
current  at  the  same  effective  voltage.  When  operated  at 
60  cycles  the  life  is  reduced  by  only  about  4  per  cent  com¬ 
pared  with  what  it  would  be  with  direct  current. 

At  I  o’clock  p.  m.  the  session  adjourned  to  attend  the 
association  luncheon,  with  which  all  were  delighted.  Two 
interesting  after-dinner  speeches  were  given,  one  by  Mr. 
A.  Munro  Grier,  K.  C,  of  Niagara  Falls,  on  the  “Corona¬ 
tion,”  and  another  by  Mr.  Samuel  Insull,  president  of  the 
Commonwealth  Edison  Company  of  Chicago,  after  which 
the  members  dispersed  to  enjoy  a  trip  to  Chippewa  sight¬ 
seeing. 

On  Friday  morning  the  association  held  its  executive 
session  for  the  election  of  officers,  and  the  following  w^‘re 
elected  as  officers  for  the  ensuing  year :  Mr.  A.  A.  Dion, 
president;  Mr.  R.  F.  Pack,  first  vice-president;  Mr.  W.  L. 
Bird,  second  vice-president;  Mr.  T.  S.  Young,  secretary- 
treasurer.  The  following  were  elected  members  of  the 
managing  committee:  Messrs.  W.  C.  Hawkins,  A.  L. 
Mudge,  C.  E.  A.  Carr,  D.  H.  McDougall,  F.  A.  Chisholm, 
L.  V.  Webber,  W.  Phillips,  J.  H.  Larmouth,  J.  S.  Norris, 
I.  H.  Wright,  J.  W.  Purcell,  R.  H.  Sperling,  J.  W.  Crosby 
and  R.  B.  McDonagh. 

After  the  close  of  the  executive  session  the  regular  ses¬ 
sion  was  called,  and  the  president  asked  Mr.  C.  F.  Scott,  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  to 
read  his  paper  on  “The  Importance  of  Co-operation  Be¬ 
tween  the  Central  Stations  and  the  Electrical  Manufac¬ 
turers.” 

THE  CENTRAL  STATION  AND  MANUFACTURER. 

The  paper  treats  the  subject  of  co-operation  between  the 
central  station  and  the  manufacturer  of  apparatus  under 
the  heads  of  engineering,  commercial  engineering  and  com¬ 
mercial.  Under  the  first  head  it  is  advised  that  standard 
apparatus  be  purchased  if  it  will  meet  the  requirements,  as 
such  apparatus  is  the  outcome  of  years  of  evolution  in 
which  the  best  thought  of  the  designer,  the  best  skill  of  the 
factory  and  the  results  of  experience  are  combined.  Con¬ 
ference  with  the  manufacturer  is  recommended  before 
decision  as  to  a  definite  type  or  size  of  generating  unit  or 
other  apparatus,  thereby  securing  the  advice  of  the  manu¬ 
facturer’s  engineering  department,  which  is  necessarily  in 
touch  with  the  standard  changing  conditions  and  with  the 
operating  requirements  of  other  stations.  While  the  wis¬ 
dom  of  such  conference  is  obvious,  it  is  stated  to  be  not 
uncommon  for  rigid  specifications  to  be  presented  to  manu¬ 
facturers  without  provision  for  alternative  propositions. 
As  to  commercial  engineering,  this  in  many  cases  consists 
in  a  definite  adaptation  of  electrical  appliances  to  bring 
commercial  results.  The  knowledge  of  how  to  accomplish 
these  results  requires  their  careful  investigation,  and  ex¬ 
perience  which  is  often  beyond  the  scope  of  the  individual 
central  station,  and  is  something  which  must  be  under¬ 


taken  by  the  manufacturing  company,  as  it  must  know  what 
are  the  exact  conditions  in  order  that  it  may  design  its 
apparatus  so  as  to  meet  them.  The  information  and  data 
which  the  progressive  manufacturing  company  necessarily 
acquires  in  order  to  design  its  apparatus  to  meet  require¬ 
ments  of  actual  service  are  the  precise  data  which  the 
central  station  needs  in  order  to  understand  and  effectively 
represent  the  situation  to  the  power  users  whom  it  should 
serve.  In  commercial  prosperity  and  success,  as  measured 
by  the  earning  of  dividends,  the  manufacturer  and  central 
station  have  much  in  common.  The  central  station,  in  fair¬ 
ness  to  its  patrons  and  for  its  own  success,  requires  the 
best  possible  apparatus.  The  loss  of  direct  revenue  from 
a  short  interruption  of  service,  not  considering  the*  loss  of 
prestige  and  cost  of  repair,  much  more  than  compensates  for 
the  difference  between  the  cost  of  inferior  apparatus  and 
the  cost  of  the  best.  Not  only  should  the  best  apparatus  be 
bought,  but  it  should  command  a  fair  price,  and  the  manu¬ 
facturer  who  makes  the  best  should  be  supported  and  should 
be  encouraged  to  make  his  apparatus  still  better.  The 
manufacturing  companies  have  expended  millions  of  dollars 
in  developing  new  and  better  apparatus,  and  the  central  sta¬ 
tion  is  reaping  the  benefit.  Such  work  must  go  on,  and  it 
must  be  aided  both  by  engineering  corporations  and  by  the 
commercial  encouragement  of  the  central-station  interests. 
Upon  the  progressive  policy  of  the  central  station  in  acting 
with  the  manufacturer  of  apparatus  on  the  one  hand  and 
the  public  on  the  other  depend  the  commercial  prosperity  of 
the  manufacturer  and  the  central  station  and  the  general 
welfare  of  the  community,  in  which  industries,  transporta¬ 
tion  and  daily  life  are. becoming  more  dependent  upon  elec¬ 
tric  power. 

A  discussion  of  considerable  length  took  place,  which 
was  opened  by  Mr.  R.  G.  Black,  who  asked  Mr.  Scott  what 
his  idea  was  as  to  the  use  of  coil-wound  rotors  as  com¬ 
pared  with  squirrel-cage  rotors.  Mr.  Beeman  thought  that 
the  central  station  was  often  blamed  where  the  manufac¬ 
turer  was  really  to  blame  by  not  taking  sufficient  care  in 
the  installation.  Mr.  Lamb,  of  the  government  office, 
thought  the  point  brought  out  with  reference  to  standard¬ 
ization  was  very  important.  In  this  country,  said  Mr. 
Lamb,  standardization  was  being  carried  perhaps  to  ex¬ 
cess,  while  in  Europe  it  was  the  opposite,  where  they  were 
too  indiscriminate.  He  thought  standardization  if  car¬ 
ried  out  would  reduce  the  cost  of  manufactured  articles. 
Mr.  Kemble,  Mr.  Baker  and  other  members  continued  the 
discussion.  Mr.  Scott  in  replying  to  Mr.  Black’s  question 
as  to  rotors  said  it  was  a  question  that  could  not  be 
answered  yes  or  no,  as  each  had  advantages.  In  the  mat¬ 
ter  of  standardization,  he  thought  in  some  cases  it  would 
be  a  great  advantage,  while  in  others  it  could  not  be 
applied,  as  things  are  in  the  progressive  stage  and  improve¬ 
ments  are  continually  being  made. 

The  next  paper  taken  up  was  on  “Ornamental  Street 
Lighting,”  by  Mr.  T.  F.  Kelly,  of  the  Hamilton  Electric 
Light  &  Power  Company. 

ORNAMENTAL  STREET  LIGHTING. 

In  a  paper  by  Mr.  T.  F.  Kelly  information  was  given 
regarding  ornamental  street-lighting  systems  in  Canada, 
with  special  reference  to  the  system  employed  at  Hamilton, 
Ont.  Ornamental  street-lighting  systems  are  used  in  New 
Westminster,  Vancouver,  Victoria,  St.  Catharines,  Ft. 
William  and  Ottawa.  In  the  majority  of  cases  the  stand¬ 
ards  installed  are  equipped  with  five  lamps,  although  in 
some  cases  there  are  only  three,  and  in  one  case,  at  Ft. 
William,  ornamental  combined  trolley  and  lighting  stand¬ 
ards  are  equipped  with  only  four  lamps. 

The  standards  installed  at  Hamilton  contain  four  side 
lamps  operating  pendent,  with  a  center  lamp  placed  up¬ 
right.  There  are  fifty-eight  five-lamp  standards  along  King 
and  James  Streets  illuminating  a  total  of  2262  ft.,  the 
standards  being  placed  from  40  ft.  to  45  ft.  apart.  Each 
standard  is  equipped  with  one  loo-cp  and  four  tung- 


10 


h:  L  ECT  K  1  C  A  I  WORLD. 


VoL.  5»,  l\o.  I. 


sten  lamps  in  i6-in.  and  12-in.  "polycase"  globes.  The 
circuits  for  the  standards  are  run  from  a  transformer 
in  the  center  of  each  block.  The  circuits  contain  three 
wires  and  run  down  the  transformer  pole  in  conduit  to  the 
nearest  standard  and  from  there  are  distributed  to  the 
different  standards  in  that  particular  block  in  conduit 
placed  about  3  in.  below  the  surface  of  the  pavement  near 
the  curb.  The  three-wire  arrangement  is  used  in  order  to 
permit  the  top  lamp  to  be  used  throughout  the  whole  night 
with  the  others  turned  off  at  1 1  o’clock. 

The  system  is  installed  and  maintained  by  the  electric- 
supply  company.  The  merchants  and  property  owners 
benefited  by  the  illumination  pay  for  the  service  at  the  rate 
of  12.5  cents  net  per  foot  frontage  per  month.  The  author 
expressed  the  opinion  that  perhaps  the  most  successful  way 
for  a  central  station  to  undertake  to  install  such  an  equip¬ 
ment  is  to  endeavor  to  induce  the  merchants  and  property 
owners  to  pay  for  the  cost  of  installing  the  system  and 
the  city  to  pay  for  the  maintenance.  As  a  result  of  the 
installation  of  the  ornamental  lighting  the  merchants  them¬ 
selves  will  then  begin  to  realize  as  they  have  never  done 
before  that  lighting  attracts  trade,  so  that  the  system 
installed  is  a  means  of  increasing  revenue  from  interior 
and  window  lighting, 

'Phis  paper  was  the  occasion  of  considerable  discussion, 
the  members  being  interested  in  the  cost  of  maintenance  of 
the  different  systems  mentioned  and  the  questions  of  globes 
etc.  It  had  been  found  by  some  of  the  members  that  good 
illumination  on  the  streets  caused  the  increase  of  window 
lighting  and  sign  lighting. 

The  report  of  the  committee  on  the  standardization  of 
line  construction  was  then  presented  by  Mr.  Black.  He 
said  the  committee  had  as  yet  no  definite  report  to  offer, 
but  referred  the  members  to  the  volume  published  by  the 
National  Electric  Light  Association  on  the  subject  as  being 
worthy  of  study  and  consideration. 

On  resuming  in  the  afternoon  a  paper  was  read  by  Mr. 
C.  E.  Allen,  of  the  Westinghouse  Electric  &  Manufactur¬ 
ing  Company,  of  Pittsburgh,  on  “The  Importance  of  the 
Use  of  Potential  Regulators  on  Distributing  Systems.’’ 

POTENTIAL  REGULATORS  ON  DISTRIBUTING  SYSTEMS. 

The  paper  described  in  detail  an  induction  type  of  regu¬ 
lator  which  is  claimed  to  possess  a  number  of  advantages 
over  the  step-by-step  type  of  regulator.  Referring  to  the 
speed  of  operation  of  regulators,  it  is  stated  that  the  most 
economical  and  satisfactory  speed  is  approximately  twenty 
seconds  from  maximum  boost  to  maximum  buck.  It  is, 
however,  practically  impossible  to  get  a  regulator  that  will 
take  care  of  very  rapid  fluctuations  such  as  occur  within 
the  correction  of  a  second.  With  an  induction  regulator 
having  a  speed  of  twenty  seconds,  and  using  a  specified 
adjustment  on  the  primary  and  secondary  coils,  it  is  said 
that  there  are  practically  no  conditions  on  the  feeder  within 
the  capacity  of  the  regulator  that  cannot  be  taken  care  of 
satisfactorily.  The  author  states  that  the  advantages  of 
the  regulator  are  such  that  no  modern  central  station  hav¬ 
ing  more  than  one  feeder  can  economically  do.  without  the 
feeder  regulator.  \  calculation  is  given  showing  that  the 
saving  from  the  increased  life  of  lamps  due  to  good  regula¬ 
tion  more  than  justifies  the  investment  in  such  an  appliance. 

Mr.  C.  E.  Scott  though  that  regulation  on  a  circuit 
tended  to  give  uniform  voltage  and  in  that  way  improved 
the  quality  of  the  service.  It  was  interruption  to  the  serv¬ 
ice  which  gave  the  central  stations  so  much  trouble  and 
the  customers  annoyance,  and  he  considered  the  apparatus 
verv  necessarv.  To  a  question  by  Mr.  McDougall  as  to 
whether  the  noise  had  been  eliminated,  Mr.  Allen  replied 
that  as  far  as  the  machine  itself  was  concerned  noise  was 
reduced  to  a  minimum. 

The  next  paper  was  by  Mr.  Roderick  J.  Parke,  of  1  oronto, 
entitled  "Some  Recent  Developments  in  Electric  Heating 
and  Cooking  Devices."  This  paper  was  pronounced  inter¬ 


esting  on  account  of  the  comparisons  given  between  gas 
and  electric  cooking  of  meats,  pastry,  etc. 

HEATING  AND  COOKING  DEVICES. 

After  discussing  the  various  methods  applied  in  electric 
cooking,  the  paper  gives  data  of  a  number  of  competitive 
cooking  tests  employing  a  gas  oven,  an  ordinary  electric 
oven  and  what  is  termed  an  automatic  electric  oven.  In  the 
latter  the  heating  element  forms  part  of  removable,  adjust¬ 
able  shelves,  the  element  of  each  shelf  being  placed  in  cir¬ 
cuit  upon  pushing  the  shelf  against  the  back  of  the  oven. 
The  oven  is  mounted  on  a  stand  provided  with  a  shelf 
carrying  open-wire  heaters,  which  may  be  used  for  broil¬ 
ing  and  frying.  A  bi-metallic  thermostat  is  so  installed  as 
to  be  sensitive  to  changes  of  temperature  within  the  oven 
and  controls  the  cooking  temperature.  The  automatic  con¬ 
trol  is  provided  with  two  switches,  one  to  cut  off  the  main 
current  and  the  other  to  set  the  control  so  that  when  the 
current  is  automatically  cut  off  it  will  remain  off,  otherwise 
the  control  will  operate  automatically  to  restore  the  heating 
current  whenever  the  temperature  falls  below  a  prede¬ 
termined  value,  which  can  be  fixed  at  any  desired  tempera¬ 
ture.  Following  are  the  results  given  of  some  of  the  tests; 
In  baking  2-lb.  6-oz.  bread  the  cost  was  1.47  for  the  gas 
oven,  5.25  cents  for  the  ordinary  electric  oven  and  1.85 
cents  for  the  new  electric  oven,  the  time  of  baking  being 
respectively  50  minutes,  47  minutes  and  47  minutes. 
Roasting  4  lb.  beef,  2.45  cents,  5.6  cents  and  2.1  cents,  and 
35  minutes,  40  minutes  and  40  minutes  respectively.  Cook¬ 
ing  I  lb.  potatoes  and  asparagus,  1.7  cents,  4.4  cents  and 
1.5  cents,  the  time  for  the  electric  ovens  being  34  minutes 
and  33  minutes  respectively.  Cooking  12  oz.  carrots,  1.4 
cents,  3.5  cents  and  1.25  cents,  the  times  being  34  minutes, 
33  minutes  and  33  minutes.  Baking  sponge  cake,  1.54 
cents,  2.25  cents  and  0.55  cent,  the  time  in  each  case  being 
25  minutes.  In  each  case  the  maximum  demand  was  less 
for  the  new  than  the  other  electric  oven  in  the  ratio  of 
1200  to  1760.  In  a  test  for  efficiency  a  quart  of  water  in 
an  open  aluminum  pan  weighing  6  oz.  was  placed  in  the 
cold  oven,  the  door  then  closed  and  the  consumption  of 
energy  measured  by  a  wattmeter.  From  the  data  thus 
obtained  an  efficiency  of  79.31  per  cent  was  calculated. 

ADJOURNMENT. 

A  hearty  vote  of  thanks  was  given  to  Mr.  W.  L.  Adams, 
chairman  of  the  entertainment  committee,  as  he  had  con¬ 
tributed  so  much  to  the  pleasure  and  success  of  the  con¬ 
vention.  A  vote  of  thanks  was  also  passed  to  Mr.  Young, 
the  secretary-treasurer,  for  his  zeal  and  usefulness  in 
bringing  about  what  all  admitted  was  one  of  the  best 
meetings  ever  held  by  the  association. 

The  convention  then  adjourned  to  meet  next  year  at  a 
time  and  place  to  be  arranged  by  the  managing  committee. 

In  another  part  of  the  building  interesting  exhibits  of 
electrical  apparatus  were  displayed  by  the  Pacific  Electric 
Heating  Company,  E.  A.  Greene  Company,  of  Toronto, 
and  the  Automatic  Electric  Cook  Company,  also  of 
Toronto. 


Michigan  Association  Convention  Cruise. 

The  191 1  convention  of  the  Michigan  Electrical  Asso¬ 
ciation  was  held  on  board  the  splendid  new  steamship 
Minnesota  June  19  to  22,  while  the  vessel  was  en  route  on 
a  cruise  through  Lake  Michigan  and  adjacent  waters, 
which  included  stops  at  Grand  Haven,  Mackinac  Island  and 
Sault  Ste.  Marie,  Mich.,  Chicago  and  Milwaukee.  Nearly 
100  persons  were  on  board  the  vessel,  which  was  char¬ 
tered  for  the  convention.  About  half  of  those  present  were 
central-station  men,  the  remainder  being  manufacturers’ 
representatives. 

The  convention  session  was  opened  Tuesday  morning 
hv  President  J.  Cavanaugh,  of  Benton  Harbor,  who  in 
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his  annual  address  discusssed  matters  relating  to  public- 
utility  regulation  in  Michigan,  the  establishment  of  an 
association  scholarship  at  the  University  of  Michigan  that 
central-station  companies  might  enjoy  the  benefit  of  special 
research,  the  design  of  standard  badges  for  the  association, 
and  the  matter  of  co-operation  between  central  stations 
operating  in  the  State. 

CENTRAL-STATION  MANAGEMENT. 

“The  Central  Station  from  a  Consulting  Engineer’s 
Viewpoint”  was  the  title  of  the  first  paper  on  the  program, 
prepared  by  Mr.  James  R.  Cravath,  of  Chicago,  and  read 
in  the  author’s  absence  by  Mr.  O.  H.  Caldwell,  of  the 
Electrical  World.  Mr.  Cravath’s  remarks  were  confined 
mainly  to  small  central-station  companies  operating  in 
communities  of  15,000  population  and  less,  and  he  pointed 
out  that  many  of  these  smaller  plants  are  still  owned  or 
controlled  by  men  who  have  little  knowledge  of  the  elec¬ 
trical  business  and  who  are  thus  handicapped  in  the  selec¬ 
tion  of  proper  technical  management  and  operators.  Many 
small  central  stations  operated  by  practical  men  are  to-day 
making  indifferent  successes,  though  the  same  plants  might 
obtain  excellent  results  if  placed  under  the  guidance  of 
men  of  broad  experience  and  knowledge.  This,  as  Mr. 
Cravath  illustrated,  has  been  shown  many  times  where 
syndicates  or  management  firms  have  taken  over  properties 
and  turned  failures  into  successes,  with  the  same  local 
managers.  The  author  also  pointed  out  how  serious  mis¬ 
takes  in  policy  or  equipment  may  be  made  where  the  judg¬ 
ment  of  men  of  limited  training  is  relied  upon.  I-n  closing 
his  paper  Mr.  Cravath  presented  some  interesting  general 
statistics  of  small  central-station  facts  and  figures,  show¬ 
ing  average  gross  incomes,  operating  expenses,  etc. 

In  discussing  Mr.  Cravath’s  paper  Mr.  W.  F.  Parker 
objected  to  what  he  felt  to  be  an  imputation  conveyed  by 
Mr.  Cravath’s  paper  that  salesmen  sometimes  dispose  of 
apparatus  without  conscientious  regard  of  the  purchaser’s 
needs.  He  reminded  the  convention  that  many  manufac¬ 
turers  carry  large  engineering  organizations  whose  serv¬ 
ices  are  at  the  command  of  customers.  Mr.  H.  C.  Ster¬ 
ling,  of  Constantine,  told  of  several  instances,  however, 
where  extra  cost  of  plants  had  been  imposed  in  this  way, 
and  President  Cavanaugh  cited  an  example  of  where  addi¬ 
tional  133-cycle  machinery  was  recently  purchased  and  put 
into  service  only  to  have  the  entire  installation  discarded 
a  few  years  later. 

RELATIONS  WITH  CUSTOMERS. 

“The  Unwrittten  Law  of  an  Electric-Light  Company” 
was  the  title  of  a  paper  presented  by  Mr.  A.  P.  Biggs,  of 
Detroit.  The  author  pointed  out  that  the  greatest  success 
of  any  central  station  demands  pleasant  relations  with  cus¬ 
tomers  and  the  fulfilment  of  numerous  conditions  which, 
although  not  included  in  the  contract  form,  make  up  an 
important  part  of  the  service  obligation  of  the  electric 
company.  There  should  be  a  minimum  of  lost  energy, 
Mr.  Biggs  observed,  in  the  plant  where  one  person  is 
manager,  electrician,  accountant,  sales  force  and  every¬ 
thing  else.  On  the  other  hand,  he  added,  there  is  the 
probability  of  greatest  waste  of  energy  in  companies  of 
such  size  as  to  require  separate  departments  for  the  carry¬ 
ing  on  of  the  work.  Mr.  Biggs  advocated  the  preparation 
of  a  sales-department  booklet  explaining  policy  and  rates, 
methods  of  securing  business  and  various  motor-applica¬ 
tion  data,  and  also  urged  the  keeping  of  complete  and  accu¬ 
rate  records  of  all  work  done  for  any  customer.  Such 
records,  Mr.  Biggs  added,  should  even  include  statements 
of  such  minor  incidents  as  might  affect  the  personal  atti¬ 
tude  of  the  customer  toward  the  company.  “Efficiency,” 
he  quoted,  “is  both  attained  and  maintained  by  the  help  of 
written  instructions,  thus  detecting  and  eliminating  much 
that  is  arbitrary  and  saving  from  oblivion  much  that  is  of 
value.” 

President  Cavanaugh  spoke  of  the  urgency  of  studying 
each  customer’s  conditions.  Oral  contracts,  he  said,  are 


the  greatest  source  of  trouble  in  dealing  with  customers, 
and  he  now'  finds  it  the  best  practice  to  include  everything 
in  the  written  agreement.  In  stating  rules  for  handling 
customers  Mr.  F.  B.  Drees,  of  Lansing,  gave  the  following 
hints:  Never  make  promises  which  cannot  be  carried  out. 
Treat  all  customers  exactly  alike.  In  case  of  a  customer’s 
question  to  an  employee  referring  to  matters  outside  of 
the  latter’s  department,  invite  the  customer  to  come  to  the 
office  for  an  investigation.  Mr.  Drees  also  testified  to  the 
benefit  and  practical  results  of  holding  fifteen-minute  to 
thirty-minute  meetings  daily  between  the  department  heads 
of  the  company.  Mr.  A.  D.  Furlong,  of  Pontiac,  declared 
that  in  his  own  experience  employees’  meetings  have 
w'orked  wonders  in  fostering  a  spirit  of  co-operation,  and 
he,  too,  advised  that  service  be  molded  to  fit  customers. 

STREET  LIGHTING. 

“Improved  Street  Lighting”  was  the  title  of  a  paper  by 
Mr.  R.  M.  Hemphill,  Jr.,  of  Ann  Arbor,  who  described 
various  systems  of  arc  and  incandescent  street  lighting, 
detailing  his  own  experience  with  series-tungsten  and 
magnetite-arc  lamps.  Approximately  200  of  each  of  these 
lamps  are  installed  on  the  4-amp  series  circuits  at  Ann 
Arbor.  The  tungsten  lamps,  which  give  65  cp,  have  shown 
lives  of  5000  hours  to  6000  hours,  and  the  company  re¬ 
ceives  $18  per  lamp  per  year,  wdiich  is  the  equivalent  of  6 
cents  per  kw-hour.  Mr.  Hemphill  also  illustrated  and 
described  his  new  concrete  lighting  poles,  recently  installed 
at  .-Xnn  Arbor.  After  referring  to  the  many  well-known 
advantages  of  the  magnetite-arc  lamp,  Mr.  Hemphill 
pointed  out  some  of  the  features  which  may  be  termed 
drawbacks  of  these  illuminants.  The  lamps  are  heavier  than 
the  older  types,  requiring  the  strengthening  of  bracket 
arms.  The  temperature  of  the  rectifier  tubes  must  be  kept 
closly  uniform  between  80  deg.  Fahr.  and  90  deg.  Fahr., 
for  below  70  deg.  much  breakage  trouble  may  be  expected. 
Certain  sleeve  contacts  in  the  Ann  Arbor  lamps  have  been 
productive  of  short-circuits,  causing  outages  and  trouble, 
he  said.  Rectifier  outfits,  he  also  added,  require  more 
attention  than  the  ordinary  tube-type  constant-current 
transformers.  The  cost  of  magnetite  equipment  yet  re¬ 
mains  excessive,  said  Mr.  Hemphill,  and  he  predicted  that 
in  time  this  will  be  lowered. 

Mr.  Frank  R.  Misterski,  of  Detroit,  where  1640  magne¬ 
tite  lamps  are  in  service,  told  of  the  extreme  longevity  of 
tubes  there,  which,  guaranteed  for  500  hours,  have  reached 
an  average  life  of  2500  hours,  while  some  tubes  even  went 
to  6000  hours  before  breaking  down.  Mr.  Misterski  spoke 
of  the  excellent  distribution  of  light  from  these  lamps  and 
said  that  in  the  first  year  the  magnetite  installation  had 
effected  a  saving  of  $14,000  for  the  city  of  Detroit.  In 
answer  to  a  question  by  Mr.  W.  F.  Parker  Mr.  Klingman 
said  that  in  the  recent  types  of  tungsten  lamps  the  fila¬ 
ment  strength  of  the  larger-current  lamps  is  but  little 
greater  than  that  of  the  4-amp  sizes. 

ELECTRIC  COOKING. 

The  afternoon  session  was  opened  with  a  paper  entitled 
"The  Future  of  Electric  Cooking,”  by  Mr.  J.  A.  Cross,  heat¬ 
ing  specialist  for  the  General  Electric  Company,  Chicago. 
Mr.  Cross  referred  to  the  Cleveland  continuously  connected 
150-watt  stove,  described  in  the  Electrical  World  of  April 
27.  If  electric  cooking  is  to  become  a  success,  said  the 
speaker,  the  education  of  the  housewife  must  be  effected 
for  the  economical  use  of  electricity.  In  the  order  of  their 
ease  of  introduction  energy-consuming  electrical  devices 
were  classified  by  Mr.  Cross  as  follows:  (i)  High-tempera- 
ture  radiation  types,  requiring  intermittent  but  instan¬ 
taneous  operation;  (2)  high-temperature  apparatus  where 
cleanliness,  quickness  and  comfort  are  essentials;  (3)  low- 
temperature  apparatus  used  for  boiling  and  stewing  pur¬ 
poses,  replacing  low-pressure  steam.  Mr.  Cross  also 
quoted  examples  of  profits  with  electric  toasters  and  elec¬ 
tric-cooking  appliances  for  hotel  and  restaurant  use,  and 
advocated  bakers’  use  of  ovens  under  off-peak  conditions. 
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Mr.  J.  M.  Sidney,  of  Benton  Harbor,  cited  an  income  of 
$300  a  month  obtained  from  a  single  twenty-four-hour  heat¬ 
ing  load  on  his  company’s  lines,  and  Mr.  H.  C.  Sterling,  of 
Three  Rivers,  referred  to  his  own  experiments  with  thermo¬ 
statically  controlled  fireless  cookers.  In  the  course  of  the 
discussion  Mr.  Cross  inquired  the  opinion  of  central- 
station  men  present  on  a  proposal  to  have  electric  com¬ 
panies  purchase  continuously  connected  cooking  stoves  of 
the  Cleveland  type  at  a  cost  of  about  $125  each,  these 
stoves  to  be  furnished  to  customers  at  a  flat  rate  per  month 
figured  on  the  heater’s  twenty-four-hour  consumption, 
which,  being  well  known,  would  obviate  the  necessity  of 
even  a  meter  connection.  The  low  demand  of  such  a  con¬ 
tinuously  connected  unit,  averaging  150  watts,  would  make 
unnecessary  a  special  meter  and  5-kw  transformer,  as  is 
now  necessary  with  electric  ranges,  making  it  possible  for 
the  central-station  investment  to  be  transferred  from  the 
line  apparatus  to  the  cooking  equipment  itself. 

THE  TUNGSTEN  LAMP. 

Mr.  A.  M.  Klingman,  of  the  engineering  department  of 
the  National  Electric  Lamp  Association,  Cleveland,  Ohio, 
next  read  a  paper  on  “The  Tungsten  Incandescent  Lamp 
and  Its  Development,’’  in  which  he  traced  the  history  of 
incandescent  illuminants  in  general,  bringing  out  several 
jioints  of  interest  in  connection  with  the  manufacture  of  the 
newer  tungsten  lamps  of  the  drawn-wire  Mazda  type, 
l  ungsten  wire,  he  said,  has  a  tensile  strength  of  from 
400,000  lb.  to  700,000  lb.  per  square  inch — three  to  four 
times  that  of  tantalum  wire  and  four  or  five  times  that  of 
mild  steel.  This  wire  can  be  bent  into  any  form  and 
mounted  so  as  to  withstand  shocks.  After  the  lamp  has 
been  burned  this  ductility  is  to  some  extent  lost,  although 
the  strength  still  continues  greater  than  that  of  the  older 
pressed-filament  tungsten  lamp.  Mr.  Klingman  also 
referred  to  the  increasing  use  of  the  new  high-efficiency 
metallic  filaments  for  automobile  and  train  lighting,  coun¬ 
try-home  illumination,  series  street  lighting,  sign  light¬ 
ing,  etc. 

Mr.  W.  J.  Trott,  of  Fostoria,  Ohio,  referred  to  the 
effects  of  introducing  tungsten  lamps  on  gasoline  and  gas 
competition.  To  increase  the  length  of  life  of  customers’ 
lamps  he  sugggested  the  application  of  recording  volt¬ 
meters  at  outlying  points  on  the  line,  which  would  show 
variations  in  pressure  of  which  no  knowledge  is  ordinarily 
obtained,  but  which  nevertheless  affect  the  longevity  of  the 
lamps.  Mr.  J.  H.  Sielbey,  of  Benton  Harbor,  said  that 
while  the  introduction  of  tungsten  lamps  had  decreased 
the  average  customer’s  bill  in  Benton  Harbor  and  St. 
Joseph,  the  number  of  customers  had  shown  increases  re¬ 
spectively  of  21  per  cent,  20^  per  cent,  22^2  per  cent  and 
26  per  cent  for  the  years  following  the  introduction  of  the 
cheaper  illuminant — a  rate  of  gain  far  exceeding  any 
previous  increase.  Mr.  H.  A.  Chase,  of  Hart,  described 
the  tungsten  street  lighting  in  his  town. 

TRANSFORMER  AND  TEST  CONNECTIONS. 

Mr.  Howard  Pett,  of  Big  Rapids,  read  a  paper  on  “The 
Grounding  of  Secondaries  and  Periodical  Tests  of  Trans¬ 
formers,’’  The  speaker  advised  the  effectual  grounding  of 
all  secondaries,  and  described  methods  of  securing  good 
earth  contacts  by  driving  galvanized-iron  pipes  and  by 
burying  copper  plates  and  junk  copper  cable  strands  under 
charcoal.  In  Big  Rapids  Mr.  Pett  cited  a  case  where 
trouble  was  experienced  with  static  charges  on  the  arc  cir¬ 
cuits.  in  which  a  flexible  cable  was  attached  to  a  plug,  the 
ground  wire  in  the  station  being  arranged  with  the 
coupling  so  that  the  arc  circuits  can  be  grounded  through 
the  plug  switches  whenever  work  is  being  done  on  the  line. 
The  author  also  described  the  practice  of  the  Grand 
Rapids-Muskegon  company  in  fusing  its  transformers  on 
the  primary  side,  inspection  of  transformer  apparatus,  oil, 
etc.  In  the  discussion  Mr.  R.  W.  Hemphill,  of  Ann  Arbor, 
stated  his  own  practice  of  grounding  all  secondaries,  and 
President  Cavanaugh  referred  to  a  case  of  destruction  of 


meters  installed  so  as  to  supply  a  wireless-telegraph  outfit. 

Mr.  L.  B.  Andrus,  of  South  Bend,  Ind.,  had  prepared  a 
paper  on  the  changing  of  2300-volt,  two-phase,  four-wire 
distribution  systems  to  three-phase,  four-wire  systems, 
which  was  read  at  the  opening  of  the  evening  session  by 
Mr.  A.  P.  Biggs  in  the  author’s  absence.  Mr.  Andrus’ 
paper  was  a  practical  discussion  of  the  advantages  of  the 
two  systems  above  mentioned,  describing  with  the  aid  of 
diagrams  how  a  conversion  of  this  character  was  made 
under  emergency  conditions,  using  standard  apparatus. 

ACCOUNTING. 

Mr.  John  H.  Sielbey,  of  Benton  Harbor,  next  presented 
a  paper  on  accounting  for  electric  companies  in  which  he 
referred  to  the  various  systems  of  records,  the  loose-leaf 
card  system,  voucher  system,  etc.,  and  the  single  and 
double-entry  systems  of  accounting.  A  uniform  system 
of  records  and  accounting  was  advocated  for  electric  com¬ 
panies,  to  which  end  the  author  suggested  convening  of 
the  acountants  of  the  principal  companies  of  the  State  for 
the  preparation  of  a  uniform  schedule,  to  have  the  ap¬ 
proval  of  the  Michigan  Railroad  Commission.  Mr.  Siel¬ 
bey  defined  the  work  of  an  auditor,  and  described  this  offi¬ 
cial’s  regular  monthly,  quarterly,  semi-annual  and  annual 
reports.  For  accounting  work  the  author  advised  the 
selection  of  men  of  high  qualifications  for  this  work,  and 
advocated  efficient  assistants  and  well-equipped  offices  for 
the  bookkeeping  staff. 

Following  Mr.  Sielbey’s  paper  the  report  of  the  com¬ 
mittee  on  accounting  was  presented  by  its  members, 
Messrs.  F.  B.  Spencer,  H.  A.  Fee  and  T.  L.  Hinks.  The 
system  adopted  by  the  committee  is  that  used  by  the  De¬ 
troit  Edison  company  and  closely  follows  those  approved 
by  the  Wisconsin  Railroad  Commission  and  the  National 
Electric  Light  Asssociation.  Income  is  divided  under  the 
general  heads  of  operating  revenue  and  non-operating 
revenue,  the  former  including  commercial  and  municipal 
electric  earnings,  re-sale  earnings  and  miscellaneous  earn¬ 
ings,  and  the  latter  including  profit  on  merchandise  and 
wiring  and  miscellaneous  revenue.  Operating  expenses 
are  divided  under  production,  which  includes  operation, 
fuel,  station  supplies  and  maintenance ;  purchased  power ; 
transmission  and  transformation,  including  operation  and 
maintenance ;  storage  batteries ;  distribution ;  utilization ; 
commercial,  general  and  annual  charges.  Under  the  lat¬ 
ter  headings  insurance,  taxes  and  depreciation  are  stated 
as  general  operating  expenses,  while  under  the  heading  of 
annual  charges  are  included  interest  on  funded  debts  and 
contractual  sinking-fund  requirements. 

ELECTRIC  B.\KING  AND  COOKING. 

The  session  of  Wednesday  afternoon  was  opened  by  a 
paper  by  Mr.  Sebring  Phelps,  of  the  Electric  Fireless 
Cookstove  Company,  Buchanan,  Mich.,  on  “Heat  Conser¬ 
vation  as  Applied  to  Electric  Cooking  and  Baking,”  which 
was  read  in  the  author’s  absence.  Mr.  Phelps’  paper  cited 
.several  experiments  tending  to  show  that  an  intense  heat 
is  not  required  so  much  as  a  direct  heat.  He  described  the 
cooking  of  a  6-lb.  roast  by  the  expenditure  of  500  watt- 
hours,  with  a  ma'ximum  demand  of  660  watts,  and  also  the 
baking  of  bread  at  an  expense  practically  the  same  as  that 
of  gas  or  other  flame  stoves,  comparing  $i  gas,  i6-cent 
gasoline,  $4  coal  and  $3  wood  with  electricity  at  6  cent's  to 
15  cents  per  kw-hour.  In  the  method  advocated  by  Mr. 
Phelps  the  electrical  demand  may  continue  for  only  one 
hour  or  less,  in  the  case  of  the  roast,  although  two  hours 
or  more  will  be  required  to  cook  the  meat  thoroughly. 
This  extended  cooking  action  goes  on  with  the  aid  of  the 
stored  heat  conserved  by  the  soapstones  or  secondary  heat¬ 
ing  elements  in  the  thermally  insulated  fireless  cookstoves. 
The  author  also  cited  instances  of  difficulties  in  getting 
electric  stoves  to  operate  properly  due  to  insufficient  capac¬ 
ity  of  the  customers’  meter  and  transformer  apparatus.  In 
closing  Mr.  Phelps  urged  that  central-station  men  seek  to 
understand  the  conditions  for  successful  electrical  heating 
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just  as  the  conditions  for  successful  lighting  and  motor 
service  are  already  known.  With  widely  distributed  expert 
knowledge  in  the  electric-heating  field,  Mr.  Phelps  insisted 
that  this  branch  could  be  made  of  equal  importance  with 
other  services  now  rendered  by  central-station  service. 

“Governmental  Control  of  Electric  Light  and  Power 
Companies  in  Michigan,”  a  paper  by  Mr.  H.  S.  Gray,  of 
Benton  Harbor,  and  read  by  Mr.  J.  B.  Sielbey,  enumerated 
various  State  acts  relating  to  electric-light  companies,  espe¬ 
cially  in  connection  with  street  and  interurban  railways. 

ELECTRIC  PUMPING. 

In  his  paper  on  electrically  operated  municipal  pumping 
Mr.  F.  B.  Spencer,  of  Cheboygan,  pointed  out  the  desir¬ 
ability  of  the  off-peak  load  afforded  by  motor-driven  water 
supply  and  cited  the  efficiencies  of  various  forms  of  pumps. 
While  the  cost  of  pumping,  said  Mr.  Spencer,  naturally 
varies  with  the  conditions  under  which  the  work  is  done,  in 
general  the  consumption  ranges  from  700  watt-hours  to 
1220  watt-hours  per  1000  gal.  pumped.  The  installation  of 
such  electrical  municipal  pumping  has  often  resulted  in  de¬ 
creasing  both  fuel  and  labor  costs  to  a  surprising  degree. 
Mr.  R.  B.  Champion,  of  Holland,  referred  to  the  desirable 
annual  load-factor  of  his  pumping  plant,  which,  although 
operated  seventeen  to  eighteen  hours  a  day  in  summer, 
requires  less  during  the  winter  time.  Using  a  150-hp 
motor-driven  pump,  raising  water  150  ft.,  the  results  at 
Holland  show  an  expenditure  of  860  watts  per  1000  gal. 
Mr.  F.  Bissell,  of  Toledo,  inquired  about  the  competition 
offered  by  producer-gas-engine  plants  for  pumping  duty, 
in  reply  to  which  Mr.  F.  B.  Spencer  pointed  out  the  heavy 
depreciation  and  investment  costs  of  gas-producer  appar¬ 
atus. 

THE  S.MALL  STATION’S  PROBLEMS. 

Mr.  George  D.  Slaymaker,  of  Rochester,  had  prepared  a 
paper  on  “The  Promotion  of  Business  in  Small  Towns,” 
which  was  read  by  Mr.  E.  Coe.  Rochester,  a  town  of  2000 
inhabitants,  composed  largely  of  retired  farmers  and  small 
merchants,  with  only  a  few  industries,  has  been  made  the 
subject  of  a  boom  entered  into  with  the  aid  of  the  Board 
of  Commerce  for  the  purpose  of  attracting  new  industries. 
As  a  result  it  now  appears  that  the  business  undertakings 
of  the  town  are  to  be  largely  augmented  by  new  enter¬ 
prises.  A  novel  means  of  electrical  solicitation,  the  en¬ 
couragement  of  co-operation  and  enthusiasm  among  elec¬ 
trical  employees,  and  the  application  of  modern  methods  to 
securing  new  business  have  resulted  in  equipping  almost 
every  house  and  store  in  Rochester  with  electricity  for 
light  and  small  power  appliances. 

In  the  discussion  President  Cavanaugh  cited  a  case 
where  a  solicitor  hitherto  unsuccessful  was  placed  in  a 
small  community  where  he  proved  to  be  temperamentally 
exactly  the  right  man,  and  in  sixty  days  had  <loubled  the 
electric-lighting  business  of  the  community. 

ELECTION  OF  OFFICERS. 

At  the  executive  session  of  Thursday  morning  the  mat¬ 
ter  of  forming  a  local  section  of  the  National  Electric 
Light  Association  was  discussed  by  the  Michigan  men,  and 
the  proposal  was  referred  to  the  newly  elected  executive 
committee  with  power  to  act  in  effecting,  such  an  amalga¬ 
mation. 

Officers  of  the  Michigan  Electric  Association  for  the 
ensuing  year  were  then  elected  as  follows:  President,  Mr. 
R.  M.  Hemphill,  Ann  Arbor;  vice-president,  Mr.  James 
DeYoung,  Owosso;  secretary-treasurer,  Mr.  Herbert  Sil¬ 
vester,  18  Washington  Boulevard,  Detroit.  The  members 
of  the  new  executive  committee  are  Messrs.  John  A.  Cava¬ 
naugh,  Ora  S.  Wood,  Howard  Fee,  F.  B.  Spencer  and  H. 
C.  Sterling. 

Mr.  R.  M.  Hemphill,  Jr.,  the  newly  elected  president  of 
the  Michigan  Electric  Association,  is  manager  of  the 
Washtenaw  Division  of  the  Eastern  Michigan  Edison 
Company,  with  headquarters  at  Ann  Arbor,  Mich.  Mr. 
Hemphill  is  a  graduate  of  the  Michigan  Agricultural  Col¬ 


lege,  and  was  for  some  time  engaged  in  executive  work  in 
Chicago  with  the  street-railway  interests  of  that  city.  In 
1898  he  served  as  construction  superintendent  of  the 
Detroit,  Jackson  &  Chicago  Electric  Railway.  Entering 
the  electric  light  and  power  business  in  1900,  Mr.  Hemphill 
organized  the  Washtenaw  Electric  Company,  of  Ypsilanti, 
utilizing  several  water-powers  in  the  Huron  Valley  near 
that  city.  Later  the  Ann  Arbor  Electric  Company  was 
acquired  by  Mr.  Hemphill’s  company,  following  which  the 
Eastern  Michigan  Edison  Company,  of  which  Mr.  Alex. 
Dow  is  president,  was  organized,  including  a  number  of 
power  companies  in  eastern  Michigan.  With  this  amalga¬ 
mation  the  Washtenaw  company  became  the  Washtenaw 
Division  of  the  Eastern  Michigan  Edison  Company,  and 
Mr.  Hemphill  continues  as  division  manager  for  the  local 
interests. 

ENTERTAINMENT. 

As  an  outing  the  convention  cruise  of  the  Michigan  asso¬ 
ciation  proved  delightful.  The  trip  was  marked  by  good 
weather  throughout,  and  the  changing  variety  of  shore  and 
water,  bright  skies,  distant  mirages,  sunsets,  starlit  nights, 
the  aurora  borealis,  etc.,  surpassed  any  artificial  convention 
entertainment  that  might  have  delighted  a  meeting  ashore. 

The  Minnesota  reached  Sault  Ste.  Marie  early  Wednes¬ 
day  morning  and  the  forepart  of  the  day  was  given  over  to 
visiting  the  government  locks,  the  rapids  and  water-power 
plants  of  the  Edison  Sault  Electric  Company  and  the 
Michigan  &  Lake  Superior  Power  Company.  Leaving  the 
“Soo”  at  noon,  the  vessel  proceeded  down  St.  Mary’s 
River  and  to  Mackinac  Island,  where  a  three-hour  stop  was 
made  at  sundown,  giving  the  party  time  for  an  inspection 
of  the  natural  beauties  in  which  the  island  abounds.  The 
dozen  or  more  ladies  accompanying  their  husbands  to  the 
convention  were  driven  around  Mackinac  and  the  Sault 
in  carriages.  During  the  days  aboard  ship  an  orchestra 
and  quartet  furnished  several  musical  programs  daily,  a 
number  of  manufacturers  displayed  exhibits,  and  the  trip 
was  enlivened  by  pools  on  the  vessel’s  run,  games  and  other 
shipboard  diversions. 


Turin  International  Electrical  Congress. 

A  preliminary  program  of  the  Turin  Electrical  Congress, 
to  be  held  Sept.  10-17,  been  issued,  containing  a 

list  of  thirty-one  subjects  to  be  discussed,  accompanied  by 
the  names  of  those  who  will  present  papers  opening  the 
discussions.  Following  are  the  subjects  assigned  to  and 
accepted  by  American  engineers: 

“Selection  of  Transmission  and  Distribution  Pressures 
and  the  Design  of  Switchboards  and  Substations  for 
Large  Central-Station  Systems,”  by  Mr.  Philip  Torchio, 
New  York  Edison  Company;  “Abnormal  Rises  of  V’oltage; 
Their  Prevention  and  Means  of  Protection  Against  Their 
Effects,”  by  Mr.  G.  Facciole,  General  Electric  Company, 
Pittsfield,  Mass.;  “High-Tension,  Direct-Current  vs.  Sin¬ 
gle-Phase  Traction  for  Suburban  Lines,”  by  Mr.  Frank  T. 
Sprague;  “Electric  Meters  with  Relation  to  Different  Kinds 
of  Load,”  by  Dr.  C.  H.  Sharp,  Electrical  Testing 
Laboratories,  New  York;  “Long-Distance  Wire  Teleph¬ 
ony,”  by  Mr.  F.  B.  Jewett,  American  Telephone  &  I'ele- 
graph  Company,  New  York.  Among  other  names  on  the 
program  of  discussions  are  Prof.  S.  P.  Thompson.  Dr. 
Behn-Eschenberg,  Prof.  Dr.  Wedding  and  Dr.  V.  Pou’sen. 

A  preliminary  list  of  papers  to  be  presented  has  also 
been  published.  These  number  twenty-two,  the  American 
authors  being  Drs.  Steinmetz  and  Kennedy  and  Messrs 
C.  O.  Mailloux  and  T.  C.  Martin,  New  York,  and  S.  Q. 
Hayes,  Pittsburgh.  Other  authors  are  MM.  Boucherot  and 
Montpellier,  Paris;  Prof.  Arno,  Milan;  Dr.  Asano  Tokyo; 
Dr.  Etienne  de  Fodor,  Budapest,  and  Mr.  Leon  Gaster, 
London. 

It  is  announced  that  the  opening  session  f)f  the  Interna- 
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lional  Electrotechnical  Commission  will  be  held  in  Turin 
on  the  afternoon  of  Thursday,  Sept.  7.  The  organ¬ 
izers  of  the  congress  have  arranged  for  special  hotel  rates 
for  attendants.  A  list  of  the  hotels  has  been  printed,  with 
rates,  which  range  from  $2.20  to  80  cents  for  single  bed¬ 
rooms. 


System,  which,  through  a  subsidiary  company  has  a  water¬ 
power  development  on  the  Illinois  River  at  Marseilles,  Ill., 
denies  that  he  or  his  company  is  fighting  the  water-power 
policy  of  the  Governor.  He  says  that  he  is  just  as  willing 
to  lease  water-power  rights  from  the  State  as  from  private 
interests. 


( 


Annual  Convention  of  Brooklyn  N.  E.  L.  A.  Section. 

The  third  annual  convention  of  the  Brooklyn  Company 
.Section  of  the  N.  E.  L.  A.  was  held  on  the  afternoon  and 
evening  of  June  21  at  the  Oriental  Hotel,  Manhattan  Beach. 
Over  600  members  of  the  local  association  and  representa¬ 
tives  from  New  York,  Philadelphia,  Newark  and  several 
other  sections  of  the  national  organization  were  pre.sent. 

.\fter  an  opening  address  by  the  chairman,  Mr.  E.  A. 
Bailey,  and  the  transaction  of  official  business,  a  paper 
entitled  “Municipal  Lighting,”  by  Mr.  J.  J.  Leddy,  of  the 
Brooklyn  company,  was  read  and  discussed.  A  paper  en¬ 
titled  “Some  Reasons  for  Difference  in  Price  for  Different 
Services,”  by  Mr.  Norman  T.  Wilcox,  which  was  presented 
at  the  recent  N.  E.  L.  A.  convention,  was  then  read  by  Mr. 
M.  S.  Seelman,  Jr.,  and  followed  by  the  “Report  of  Com¬ 
mittee  on  Electrical  Apparatus,”  by  Mr.  G.  L.  Knight.  Mr. 
P.  .M.  Safford  read  a  paper  on  “Tracing  Storeroom  Mate¬ 
rial,"  by  Mr.  J.  T.  Brady,  also  a  national  convention  paper. 

.\t  the  banquet  which  followed  the  presentation  of  papers 
I^r.  Charles  P.  Steinmetz  gave  an  interesting  address,  re¬ 
viewing  the  development  of  the  generating  systems  and 
stations  of  the  present  day  and  closing  with  practical  sug¬ 
gestions  to  central-station  men  relating  to  their  participa¬ 
tion  in  the  further  development  of  the  industry  and  to  their 
personal  advancement. 

Mr.  W.  W.  Freeman,  vice-president  and  general  manager 
of  the  Edison  Electric  Illuminating  Company  of  Brooklyn, 
made,  as  usual,  an  excellent  address,  in  which  he  explained 
in  detail  many  of  the  essentials  of  the  public  welfare  re¬ 
port  read  at  the  recent  convention,  showing  that  the  plan 
is  one  of  mutual  advantage  to  employer  and  employed,  and 
outlining  the  moral  obligation  of  both  parties  concerned. 

The  silver  cup  pre.sented  by  the  Westinghouse  Electric  & 
Manufacturing  Company  for  competition  at  the  national 
convention  and  won  by  the  Brooklyn  baseball  club  in  a 
game  with  the  club  of  the  Philadelphia  Electric  Company 
was  awarded  to  the  local  team  by  Mr.  Freeman,  who  also 
presented  to  each  member  of  the  team  a  gold  watch,  the 
prize  of  the  N.  E.  L.  A. 

Officers  for  the  ensuing  year  were  then  elected  as  fol¬ 
lows:  Mr.  M.  J.  Shugrue,  chairman,  succeeding  Mr.  E.  A. 
Bailey;  Mr.  C.  W.  Hafstrom,  vice-chairman,  succeeding 
Mr.  F.  J.  McCormack,  and  Mr.  W.  C.  Pike,  Jr.,  secretary, 
succeeding  Mr.  C.  E.  White. 


Illinois  Waterway  and  Water-Power  Bill  Fails  to  Pass. 

.\fter  a  turbulent  session  the  lower  house  of  the  Indiana 
Legislature  took  a  vote  on  June  23  on  the  Johnson  deep¬ 
waterway  bill,  which  had  previously  passed  the  State  Sen¬ 
ate,  as  related  in  the  Electrical  IVorld  of  June  22,  page 
1593.  The  vote  was  seventy-five  in  favor  of  the  bill  and 
fifty-two  against  it,  but  as  the  measure  did  not  receive  the 
constitutional  majority  of  all  the  representatives  elected, 
which  would  require  seventy-seven  votes,  it  failed  to  pass. 

(iovernor  Deneen.  who  is  an  ardent  supporter  of  the 
hill,  which  is  intended  to  develop  the  water-power  possi¬ 
bilities  of  the  Illinois  River  between  Lockport  and  Utica 
as  much  as  to  create  a  deep  waterway,  held  a  long  con¬ 
ference  with  his  lieutenants  after  the  action  of  the  House, 
but  at  this  writing  it  is  not  known  what  the  next  step  will 
be.  The  defeat  of  the  bill  in  the  House  is  attributed  largely 
to  the  determined  opposition  of  Speaker  Adkins. 

Congressman  McKinley,  head  of  the  Illinois  Traction 


Massachusetts  Legislative  News. 

Governor  Foss  has  sent  a  special  message  to  the  Legisla¬ 
ture  pointing  out  that  the  cost  of  light,  heat  and  power  at 
the  State  House  is  excessive.  He  calls  attention  to  the 
fact  that  the  Edison  Electric  Illuminating  Company  of 
Boston  has  offered  to  take  over  the  complete  operation  of 
the  State  House  service  for  $38,000  per  year,  representing 
a  reduction  at  the  outset  of  $12,000  per  year  below  the 
cost  of  State  operation.  The  Governor  emphasizes  the 
importance  of  immediately  cutting  down  expenses  or  else 
accepting  the  Edison  company’s  offer,  w’hich  includes  a 
proposition  to  share  with  the  State  the  cost  of  an  investi¬ 
gation  of  detailed  character  to  determine  further  posssible 
economies.  A  message  has  been  sent  in  by  the  Governor 
again  recommending  the  consolidation  of  the  various 
public-utility  boards  into  a  single  commission.  The  mes¬ 
sage  is  based  upon  a  report  submitted  to  the  Governor  by 
Mr.  C.  H.  Scovell,  a  public  accountant,  upon  the  policies 
and  administrative  work  of  the  Railroad,  Gas  and  Electric 
Light,  Highway  and  Boston  Transit  Commissions. 
Although  the  report  shows  that  the  practices  of  the  differ¬ 
ent  boards  are  dissimilar,  it  furnishes  no  facts  indicating 
that  the  cost  of  regulation  by  separate  tribunals  would  be 
decreased  to  any  material  extent  by  consolidation,  and 
there  is  a  general  feeling  that  a  total  cost  of  $128,887  per 
year  for  the  regulative  duties  of  the  Railroad,  Gas  and 
Electric  Light,  and  Highway  boards  is  reasonable  in 
comparison  with  a  total  cost  in  New  York  of  $669,000  per 
year.  There  is  no  expectation  that  any  change  in  the  com¬ 
mission  system  will  be  made  at  the  present  session. 


New  York  Commission  News. 


The  Public  Service  Commission,  Second  District,  has 
closed  on  its  records  the  pending  complaints  covering  the 
failure  of  the  Chasm  Power  Company  to  light  efficiently 
the  streets  of  the  village  of  Chateaugay  and  place  its 
street  lighting  and  distributing  system  in  a  safe  condition. 
Following  an  investigation  by  the  commission  the  company 
was  required  to  make  certain  improvements  and  repairs. 
As  the  result  of  an  investigation  recently  made  by  an 
inspector  of  the  commission,  he  reports  that  these  recom¬ 
mendations  have  been  complied  with. 

The  commission  has  authorized  the  Buffalo  General 
Electric  Company  to  issue  $150,000  of  its  thirty-year  5  per 
cent  gold  bonds.  On  Feb.  21,  1911,  the  commission  author¬ 
ized  that  company  to  issue  $420,000  of  its  bonds  for  the 
purpose  of  securing  certain  property  at  the  corner  of 
Washington  and  Huron  Streets,  in  the  city  of  Buffalo,  and 
the  construction  thereon  of  a  building  for  the  uses  of  the 
company.  This  amount  of  bonds  was  found  to  be  insuf¬ 
ficient  and  the  company  applied  for  authority  to  issue  the 
additional  amount  granted  at  this  time.  These  bonds  are 
to  be  sold  at  not  less  than  95. 


Wisconsin  Commission  News. 

The  Milwaukee  Gas  Light  Company  has  filed  a  schedule 
of  new  rates  with  the  commission,  to  take  effect  on  July  i. 
The  new  schedule,  which  amounts  to  a  reduction  of  5  cents 
in  the  several  rate  schedules  now  in  force,  is  as  follows: 
For  10,000  cu.  ft.  per  month,  75  cents  per  1,000  cu.  ft.  net; 
next  10,000  cu.  ft.  per  month,  65  cents  per  1000  cu.  ft.  net; 


continued  with  it  until  1905,  when  he  associated  himself 
with  the  American  Circular  Loom  Company,  with  which 
concern  he  w'as  at  the  time  of  his  death. 

The  date  set  for  the  dedication  has  been  arranged  to 
permit  the  attendance  of  those  members  of  the  National 
Electrical  Contractors’  Association  and  others  who  will  pass 
through  New  York  oh  their  way  to  the  convention  at 
Niagara  Falls  during  the  week  of  July  18.  Mr.  Henderson 


next  80,000  cu.  ft.  per  month,  55  cents  per  1000  cu.  ft.;  all 
over  100,000  cu.  ft.,  50  cents  per  1000  cu.  ft.  net.  The 
minimum  bill  is  to  be  25  cents  per  month.  This  reduction 
means  an  apparent  decrease  in  revenues  of  the  company  of 
nearly  $15,000  per  month.  The  total  number  of  gas  con¬ 
sumers  taking  service  from  the  Milwaukee  Gas  Light  Com¬ 
pany  is  35,000.  .-Xt  attempt  was  made  to  pass  a  bill  through 
the  Legislature  requiring  a  general  reduction  of  the  Mil¬ 
waukee  Gas  Company’s  rates  from  80  cents  to  60  cents. 
This  attempt  failed,  not  because  the  Legislature  did  not  con¬ 
sider  a  reduction  justifiable  and  warranted,  but  because  the 
bill,  if  it  passed,  would  usurp  the  prerogatives  of  the  Public 
Service  Commission. 


Maryland  Commission  News, 


I  he  Public  Service  Commission  has  dismissed  a  com¬ 
plaint  against  the  Chesapeake  &  Potomac  Telephone  Com¬ 
pany  alleging  that  a  charge  of  10  cents  was  made  for  a 
local  call  from  the  Hotel  Kernan.  The  company  showed 
that  the  hotel  management  is  charged  only  3  cents  for  a 
call  and  the  additional  money  is  kept  by  it.  The  hotel  main¬ 
tains  a  private  switchboard.  The  commission  held  that  the 
company  is  not  responsible  for  such  charges. 

More  dead  wires  of  the  Maryland  Telephone  Company 
in  Baltimore  City  will  have  to  come  down  by  order  of  the 
commission.  Chief  Engineer  Phelps  has  reported  to  the 
commission  that  the  electrocution  of  a  man  in  East  Balti¬ 
more  was  due  to  his  coming  in  contact  with  a  dead  wire  of 
the  Maryland  Telephone  Company,  which  was  crossed  by  a 
live  electric  wire.  The  commission  will  order  the  company 
to  clean  up  its  dead  wires  at  once.  Last  year  a  similar 
order  was  passed  requiring  the  company  to  remove  many 
tons  of  wire  not  in  use. 

The  commission  has  decided  to  permit  the  Chesapeake  & 
Potomac  Telephone  Company  to  buy  the  Western  Maryland 
Telephone  Company,  which  has  its  headquarters  in  Cumber¬ 
land.  The  opinion  was  written  by  Chairman  Ambler,  and 
in  reply  to  the  argument  of  the  independent  companies,  to 
^he  effect  that  the  sale  will  break  up  the  independent  sys¬ 
tem,  he  says  that  it  is  a  fact  that  the  independent  com¬ 
panies  do  sell  out  to  the  larger  concerns  when  they  have 
an  opportunity.  The  Western  Maryland  Company  has  a 
practical  monopoly  of  the  local  business  in  Cumberland  and 
Allegany  counties.  It  is,  however,  said  to  be  bottled  up 
by  the  C.  &  P.  as  far  as  outside  business  is  concerned. 
The  permission  for  the  deal  is  made  subject  to  the  approval 
of  the  Mayor  and  City  Council  of  Cumberland. 


Monument  to  Alexander  Henderson. 


was  for  years  the  master  of  transportation  of  this  associa¬ 
tion.  Trains  will  leave  the  Pennslyvania  Station,  Long 
Island  Section,  at  10:32  a.  m.,  July  16,  and  return  at  4:12 
p.  m.,  arriving  in  New  York  at  6:51  p.  m.  It  is  expected 
that  a  large  number  of  former  associates  and  friends  will 
make  this  journey.  Few  men  have  enjoyed  warmer  friend¬ 
ships  and  possessed  in  a  higher  degree  the  human  qualities 
that  render  the  world  better  than  Alexander  Henderson, 
royal  good  fellow  in  the  best  sense  of  the  term. 


CURRENT  NEWS  AND  NOTES 


Furnace  Economy. — The  United  States  Bureau  of 
Mines  has  just  issued  a  bulletin  describing  the  apparatus 
and  methods  in  use  by  the  bureau  for  the  sampling  and 
analysis  of  furnace  gases.  The  authors,  Messrs.  J.  C.  W. 
Frazer  and  E.  J.  Hoffman,  say  in  their  preface  that  “the 
furnace  conditions  prevailing  both  in  small  plants  and  in 
large  industrial  establishments  in  this  country  are  fre¬ 
quently  far  from  satisfactory.  If  such  conditions  are  to 
be  improved,  they  must  be  more  thoroughly  understood, 
and  means  must  be  found  to  insure  complete  combustion 
of  the  fuel  and  yet  to  permit  operation  with  such  an  excess 
of  air  as  will  result  in  the  greatest  efficiency.  In  this 
work  the  services  of  the  chemist  are  indispensable.  A  very 
important  problem  is  the  determination  of  the  small  per¬ 
centage  of  unburned  combustible  matter  that  escapes  from 
the  furnace  in  the  flue  gases.  Under  ordinary  circum¬ 
stances  so  little  as  o.i  per  cent  of  unburned  combustible 
matter  in  a  furnace  gas  is  equivalent  to  about  i  per  cent 
of  the  fuel  used,  and  for  the  determination  of  such  small 
percentages  of  gas  more  accurate  and  refined  methods  are 
required  than  have  ordinarily  been  available  before.” 


Alexander  Henderson  Memorial 


A  memorial  to  the  late  Alexander  Henderson  w'ill  be 
dedicated  Sunday,  July  16,  at  Southampton,  L.  L,  in  the 
form  of  a  monument  over  his  last  resting  place.  This 
tribute  has  been  erected  by  his  many  friends  in  the  elec¬ 
trical  field,  the  subscriptions  for  the  purpose  amounting 
to  $1,600. 

Mr.  Henderson,  who  died  on  Aug.  ii,  1910,  at  his  country 
place  in  New  Hampshire,  was  born  in  Scotland  in  1859  and 
first  became  identified  with  electrical  engineering  in  1882, 
when  he  entered  the  employ  of  the  Weston  Electric  Light 
Company,  of  New  York.  Subsequently  he  became  asso¬ 
ciated  with  the  Brush  Electric  Illuminating  Company,  and 
was  with  it  for  about  seven  years.  In  1890  he  became 
chief  inspector  for  the  Manhattan  Electric  Light  Company 
and  in  1895  was  appointed  chief  inspector  of  the  Bureau 
of  Fire  Alarm  Telegraph  and  Electrical  Appliances  of  the 
New  York  Fire  Department.  In  1898  Mr.  Henderson  be¬ 
came  connected  with  the  Sprague  Electric  Company  and 
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Colorado  Electric  Club. — The  flourishing  Colorado 
Electric  Club,  of  Denver,  has  issued  a  new  membership 
list  showing  a  total  membership  of  about  350.  The  club 
meets  every  Thursday  noon  at  the  Albany  Hotel.  Mr.  W. 
P.  Carstarphen,  Jr.,  is  president. 

m  *  * 

Conservation  of  Niagara  Falls. — The  United  States 
Senate  has  passed  the  Burton  resolution  to  extend  for  two 
years  the  restrictions  now  in  force  upon  the  use  of  the 
water  of  Niagara  River  and  Niagara  Falls  for  power  pur¬ 
poses.  The  measure  now  goes  to  the  House. 

*  *  * 

Indiana  Electric  Light  Association. — The  annual 
convention  of  the  Indiana  Electric  Light  Association  will 
be  held  in  South  Bend,  Ind.,  on  Aug.  23  and  24,  i9ii.  The 
detailed  program  has  not  been  announced  as  yet.  Mr. 

J.  V.  Zartman,  120  South  Meridian  Street,  Indianapolis, 
is  secretary  of  the  association. 

*  *  * 

Philadelphia  I.  E.  S.  Section. — At  the  annual  meet¬ 
ing  of  the  Philadelphia  Section  of  the  Illuminating  Engi¬ 
neering  Society  held  on  Friday,  June  16,  the  following  offi¬ 
cers  were  elected  for  the  ensuing  year;  Chairman,  Mr. 
Joseph  D.  Israel,  Philadelphia  Electric  Company;  secre¬ 
tary,  Mr.  L.  B.  Eichengreen,  United  Gas  Improvement 
Company;  directors:  Mr.  C.  W.  Wardell,  Welsbach  Com¬ 
pany,  and  Prof.  A.  J.  Rowland,  Drexel  Institute. 

♦  *  ♦ 

Los  Angeles  Has  One  Telephone  to  Every  Four 
Inhabitants. — In  a  recent  address  in  Los  Angeles,  Mr. 

K.  B.  Miller,  who  was  retained  as  an  expert  by  the  Board 
of  Public  Utilities  in  fixing  telephone  rates,  said  that  Los 
.\ngeles,  with  its  two  telephone  companies,  has  over  80.000 
telephones,  or  one  to  every  four  inhabitants.  There  are 
750,000  daily  calls,  or  two  for  every  man,  woman  and  child 
in  the  city.  Los  Angeles  is  better  “telephoned”  than  any 
city  of  its  size  in  the  country. 

*  *  Hfi 

Extensions  from  Peoria. — Within  a  few  days  the  12- 
mile  transmission  line  now  being  built  by  the  Peoria  Gas  & 
Electric  Company  to  Washington,  Ill.,  will  be  in  operation. 
The  local  electric-service  plant  at  Washington  has  been 
taken  over  by  the  Peoria  company  and  will  be  operated 
from  the  latter  city.  The  property  of  the  Citizens’  Gas  & 
Electric  Company,  Pekin,  Ill.,  near  Peoria,  has  also  been 
acquired  by  the  Peoria  Gas  &  Electric  Company,  and  will 
be  similarly  operated  by  electrical  energy  transmitted  from 
the  larger  city  within  a  few  months. 

♦  *  ♦ 

City  of  Chicago  Has  Power  to  Compel  Electrifica¬ 
tion. — The  Corporation  Counsel  of  Chicago  has  given  a 
formal  opinion,  at  the  request  of  the  local  transportation 
committee  of  the  City  Council,  to  the  effect  that  the  city 
has  power  to  compel  the  electrification  of  the  steam  rail¬ 
roads  within  its  borders.  Under  the  police  powers  dele¬ 
gated  to  the  city  by  the  State,  the  use  of  smoke-emitting 
locomotives  may  he  abolished  as  a  nuisance  affecting  the 
health,  comfort  and  convenience  of  the  public.  However, 
the  allowance  of  time  to  make  the  change  should  be  con- 
mensurate  with  the  magnitude  of  the  task. 

♦  ♦  ♦ 

Mysterious  Manhole  Explosions. — Six  recent  explo¬ 
sion  in  the  manholes  of  the  Commonwealth  Edison  Com¬ 
pany,  Chicago,  within  a  period  of  six  weeks  have  given  rise 
to  much  conjecture.  These  explosions,  occurring  in  vari¬ 
ous  parts  of  the  city,  are  not  due  to  ordinary  causes,  as 
traces  of  fuses  and  explosives  seem  to  indicate  conclusively 
that  they  are  the  result  of  bombs  placed  in  the  manholes 
with  intent  to  damage  the  property  of  the  company.  The 
identity  of  the  perpetrators  of  these  explosions  is  unknowm, 
but  the  daily  newspapers  print  rumors  that  the  bombs  were 
placed  by  labor  agitators  bent  on  stirring  up  strife  with  the 


company.  The  Commonwealth  Edison  company  runs  an 
“open  shop,”  but,  as  far  as  known,  has  no  serious  trouble 
with  union  labor  at  the  present  time. 

♦  ♦  ♦ 

•  Electrical  Extensions  in  the  Extreme  Southwest. 
— The  San  Diego  Consolidated  Gas  &  Electric  Company, 
of  San  Diego,  Cal.,  has  begun  the  work  of  extending  its 
transmission  wires  to  El  Cajon  and  Lakeside.  The  poles 
for  this  line  will  be  distributed  from  La  Mesa  Springs, 
which  is  the  farthest  point  east  now  reached  by  the  com¬ 
pany.  It  is  said  that  many  of  the  ranchers  in  San  Diego 
County  are  considering  the  advisability  of  installing  elec¬ 
tric  motors  in  place  of  gasoline  engines  to  operate  their 
pumping  plants. 

* 

Central  Stations  and  Contractors. — In  an  address  be¬ 
fore  the  annual  meeting  of  the  Indiana  Electric  Con¬ 
tractors’  Association,  held  at  Indianapolis  June  15,  Mr.  C. 
C.  Perry,  president  of  the  Indianapolis  Light  &  Heat  Com¬ 
pany,  advised  very  strongly  that  lighting  companies  and 
electric  contractors  should  keep  within  their  own  lines  of 
business,  while  co-operating  with  each  other  for  business 
success.  He  deplored  the  fact  that  there  is  a  tendency  on 
the  part  of  lighting  companies  in  some  places  to  sell  ma¬ 
terial  and  to  do  wiring.  This  should  be  stopped,  he  said,  as 
it  was  the  business  of  the  electrical  contractor  to  sell  ma¬ 
terial  and  wire  the  buildings,  and  the  lighting  company 
should  confine  itself  to  making  and  selling  electricity. 

♦  *  * 

Complementary  Operation  of  Telephone  and  Tele¬ 
graph. — On  an  average,  about  2700  telegrams  are  handled 
on  every  working  day  through  the  telephone  department  of 
the  Western  Union  Telegraph  Company  in  Chicago.  This 
includes  both  incoming  and  outgoing  messages,  although 
the  number  of  messages  delivered  from  the  main  telegraph 
office  by  telephone  largely  exceeds  those  received  in  the 
same  manner.  A  four-position  telephone  switchboard  is  in¬ 
stalled  in  this  department.  There  are  also  operating  desks 
for  twenty  operators  who  send  or  receive  telegraph  messages 
by  telephone.  In  addition,  a  desk  for  ten  additional  oper¬ 
ators  of  this  description  is  to  be  added.  The  receipt  and  de¬ 
livery  of  telegrams  by  telephone  appears  to  be  adding  to 
the  popularity  of  the  telegraph  service,  although  it  is  said  to 
cost  slightly  more  than  delivery  by  messenger.  Messenger 
service  is  retained  for  the  central  business  district  and  is 
also  used,  of  course,  where  the  addressee  has  no  telephone. 
Care  is  taken  also  not  to  transmit  over  the  telephone  tele¬ 
grams  which,  from  their  nature,  appear  to  be  confidential. 

>ti  «  * 

American  Institute  of  Chemical  Engineers. — The 
third  semi-annual  meeting  of  the  American  Institute  of 
Chemical  Engineers  was  held  at  the  Congress  Hotel,  Chi¬ 
cago,  on  June  21  to  24,  with  an  attendance  of  about  fifty. 
Several  papers  relating  to  chemical  engineering  were  dis¬ 
cussed,  and  there  were  a  number  of  excursions  to  points 
of  interest,  as  well  as  a  subscription  dinner  on  the  evening 
of  Thursday,  June  22.  A  feature  of  the  meeting  was  the 
presentation  of  the  Institute  gold  medal  to  Mr.  F.  J.  Wood, 
of  Brooklyn,  for  his  investigation  of  the  multiple-effect  dis¬ 
tillation  of  glycerine.  Dr.  Samuel  P.  Sadtler,  of  Phila¬ 
delphia,  presented  the  report  of  the  committee  on  “Chemical 
Engineering  Education.”  Prof.  Joseph  W.  Richards,  of 
Lehigh  University,  read  a  paper  on  “Industrial  Chemical 
Calculations.”  Mr.  W.  M.  Grosvenor,  of  New  York,  spoke 
of  “The  Institute  and  the  United  States  Patent  System,” 
and  Mr.  S.  F.  Peckham,  of  Brooklyn,  discussed  “The  Prac¬ 
tical  Value  of  Calorific  Tests  on  Anthracite  Coal.”  The 
other  papers  presented  were  strictly  of  chemical  interest. 
Mr.  F.  W.  Frerichs,  of  St.  Louis,  is  president  of  the  Ameri¬ 
can  Institute  of  Chemical  Engineers,  and  Prof.  John  C. 
Olsen,  of  the  Polytechnic  Institute,  of  Brooklyn,  is  secre¬ 
tary. 
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Fig.  1 — General  View  of  Greenville  Station. 


Greensboro.  Construction  work  has  not  yet  been  started 
on  the  third  station. 

As  the  plants  were  intended  to  operate  for  only  from  two 
to  four  months  out  of  the  twelve  months,  it  was  important 
to  keep  the  first  cost  low.  For  this  reason  no  economizers, 
automatic  stoker  or  coal-handling  apparatus  was  provided. 
However,  arrangement  has  been  made  so  that  they  can  be 
installed  if  at  any  time  in  the  future  the  plants  have  to 
be  operated  continuously  for  twenty-four  hours  per  day. 

The  description  given  below  is  based  primarily  on  the 
Greenville  station,  although  it  is  applicable  almost  in  en¬ 
tirety  to  the  Greensboro  station,  the  differences  being  as 
noted  later. 


Two  17-in.  X  1 2-in.  X  15-in.  duplex  outside  center-packed 
plunger  boiler-feed  pumps,  completely  brass-fitted,  with 
Tobin-bronze  piston  rods  and  solid-brass  water  plungers; 
output  rating,  670  gal.  per  minute  against  a  water  pressure 
of  175  lb. 

Two  lo-in.  X  14-in.  X  lo-in.  plunger  and  ring  low-service 
pumps,  completely  brass-fitted;  output  rating,  570  gal.  per 
minute  against  a  pressure  of  75  lb.  These  pumps  are  for 
raising  the  water  from  the  hot  well  to  the  heater. 

One  Cochrane  feed-water  heater. 

One  400-gal.  centrifugal  tank  pump. 

One  lo-in.  centrifugal  cold-well  pump.  This  is  a  vertical 
pump  placed  in  the  bottom  of  the  cold  well  and  is  connected 
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BUILDIKG. 

The  boiler-room  is  196  ft.  long  by  49  ft.  wide  by  43  ft. 
high.  The  turbine-room  is  90  ft.  long  by  38  ft.  wide  by 
35  ft.  high,  with  basement  17  ft.  2  in.  A  concrete  founda¬ 
tion  extends  to  the  level  of  the  turbine-room  floor,  where 
the  steel  columns  which  support  the  crane  and  roof  trusses 
are  carried.  The  steel  columns  are  incased  in  brick  pilas¬ 
ters  which  tie  in  the  ends  of  the  9-in.  curtain  walls.  The 
brick  used  is  cast  of  concrete  and  is  known  as  “unit  brick.” 
This  brick  has  been  used  largely  in  the  building  of  trans¬ 
former  substations  and  has  proved  very  satisfactory.  The 
roof  trusses  are  spaced  the  same  distance  apart  as  the 
pilasters — that  is,  15  ft. — and  the  3-in.  splined  sheathing  is 
supported  by  8-in.  channel  purlins  spaced  6.5  ft.  on  turbine- 
room  and  8  ft.  on  the  boiler-room.  The  waterproofing  of 
the  roof  is  of  built-up  tarred  paper  with  gravel. 

The  floor  of  the  turbine-room  has  been  extended  only  a 
few  feet  beyond  the  turbine  in  order  that  the  pumps  and 
heater  may  be  accessible  to  the  crane.  Part  of  the  floor  is 
removable  so  that  the  crane  can  be  used  for  unloading  cars 
in  the  basement. 


THE  EQUIPMENT  OF  THE  GREENVILLE  STATION. 

One  8000-kva,  60-cycle,  2200-volt,  three-phase  turbo¬ 
generator  set. 

One  VVestinghouse-Leblanc  jet  condenser  for  the  turbine 
directly  connected  to  non-condensing  steam  turbine. 

One  Westinghouse  air  pump  directly  connected  to  a  20-hp 
motor  for  service  when  the  generator  will  be  used  as  a 
synchronous  condenser. 

One  steam-turbine-driven  exciter  set,  loo-kw,  250-volt 
generator  directly  connected  to  one  non-condensing  steam 
turbine  mounted  upon  a  common  bedplate  operating  at 
240  r.p.m. 

One  motor-generator  exciter  set,  loo-kw,  250-volt,  com¬ 
pound-wound  generator  directly  connected  to  one  150-hp, 
three-phase,  2200-volt  motor,  mounted  upon  a  common  bed¬ 
plate. 

One  switchboard  on  which  are  mounted  the  necessary 
indicating  and  recording  meters  and  control  switches  for 
operating  the  oil  circuit-breakers. 


STEAM  AUXILIARY  TO  HYDROELECTRIC  IN¬ 


STALLATION. 


An  Outline  Description  of  the  Southern  Power 
Company’s  Steam  Stations. 


By  J.  W.  Fr.xsek. 

IX  the  issue  of  the  Electrical  World  dated  March  24, 
electric  generating  stations,  substations  and  trans- 
i9io,  the  present  author  gave  a  summary  of  the  hydro¬ 
mission  lines  of  the  Southern  Power  Company  in  the  Caro- 
linas,  together  with  a  description  of  the  ioo,ooo-volt  equip¬ 
ment  which  had  then  been  in  service  for  a  short  time. 
About  a  year  ago  the  company  determined  to  add  24,000 
kw  in  steam  apparatus  to  its  existing  generating  equipment 
of  75,000  kw  in  hydroelectric  apparatus.  The  steam-gen¬ 
erating  plants  were  intended  to  be  used  as  auxiliaries  to 
reinforce  the  hydroelectric  stations  at  periods  of  low  water 
and  for  emergency  use  in  case  of  interruptions  to  service 
on  the  hydroelectric  systems.  It  was  considered  advisable 
to  divide  the  24,000  kw  of  steam  equipment  into  three  units 
and  locate  plants  at  three  large  distributing  points  on  the 
transmission  system  in  order  to  save  the  line  loss  and  in¬ 
sure  continuity  of  service. 

The  station  at  Greenville  has  recently  been  put  in  service 
and  the  eciuipment  is  now  being  installed  in  a  station  at 
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lower  drum  is  connected  with  the  upper  drum  by  432  3-in.  temperature  corresponding  to  the  vacuum.  With  the  in¬ 
seamless  tubes  in  twelve  rows  of  thirty-six  each.  The  jection  water  not  exceeding  85  deg.  Fahr.  the  condenser 
furnaces  are  of  the  Dutch-oven  type  with  long  throats  and  under  the  same  conditions  of  load  will  develop  27.6  in.  of 


Fig.  Z — Map  of  Transmission  Lines. 


to  a  vertical  motor  on  the  floor  of  the  turbine-room  base¬ 
ment  for  elevating  the  water  from  the  cold  well  to  the 
intake  tunnel. 

Two  sump  pumps. 
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Fig.  2 — Map  Showing  Location. 


Six  750-hp  Erie  City  vertical  water-tube  boilers. 

Six  h'oster  superheaters. 

One  230-ft.  radial  brick  stack,  14  ft.  inside  diameter, 
lined  70  ft.  high. 

One  30,000-gal.  service  tank. 

One  14,000,000-gal.  reservoir. 

BOILERS. 

The  boilers  used  are  of  the  two-drum  vertical  type.  The 


have  132  sq.  ft.  of  grate  surface.  The  heating  surface  of 
the  boilers  is  6021  sq.  ft. 

The  guaranteed  evaporation  is  10.5  lb.  of  water  from  and 
at  212  deg.  Fahr.  when  operating  at  750  hp,  and  10  lb.  of 

water  at  1125  hp,  per  pound 

_  mm . of  coal  containing  not  less 

than  14,250  thermal  units  and 
JI  not  more  than  7.5  per  cent  ash. 

If  Three  batteries  of  two  boil- 

/iv  B  have  been  installed  and 

I  //•  space  has  been  provided  for  a 

iijljl  11 /  fourth  battery  when  found 

/' W  III  necessary. 

Jill  SUPERHEATERS, 

i,’ — The  elements  of  the  super- 

—  heaters  are  made  of  seamless 

cold  drawn  sheet  tubing  fitted 

-  /  wdth  annular  cast-iron  grill 

/  flanges  close  to  each  other. 

- -  /  They  are  placed  in  front  of 

vertical  tubes  of  boilers  and 
are  accessible  from  doors  in 
front  of  the  boiler  setting. 
Each  superheater  will  increase 
the  temperature  of  22,500  lb. 
of  steam  per  hour  at  a  pres¬ 
sure  of  160  lb.  per  square 
inch  by  100  deg.  Fahr.  when  the  steam  contains  not  more 
than  1  per  cent  entrained  moisture. 

CONDENSING  WATER. 

The  condenser  requires  6,000,000  lb.  of  cooling  water  per 
hour  to  produce  a  vacuum  of  28  in.  when  the  temperature 
of  the  injection  water  is  80  deg.  Fahr.  Under  these  con¬ 
ditions  the  temperature  of  the  discharge  water  from  the 
condenser  is  guaranteed  to  be  within  4  deg.  Fahr.  of  the 
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vacuum.  With  the  injection  water  not  exceeding  9o  deg.  will  hold  approximately  14.000,000  gal.  This  reservoir  has 
Fahr.  the  condenser  under  the  same  conditions  of  load  will  been  made  of  earth  embankments. 

develop  27.25  in.  of  vacuum.  The  normal  flow  of  the  The  water  from  the  river  flows  by  gravity  through  a 
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Fig.  4 — Cross-Section  of  Greenviiie  Station. 


Fig.  5 — General  Plan  of  Greenville  Station. 


Reedy  River,  from  which  the  condensing  water  is  taken,  30-in.  terra-cotta  pipe  to  a  cold  well  outside  the  building, 

is  over  30  cu.  ft.  per  second,  which  is  ample  for  condensing  This  well  is  connected  to  another  well  inside  the  building  by 

purposes  at  normal  load,  but  as  this  plant  was  built  to  be  a  pipe  in  which  there  is  a  valve  that  can  be  shut  in  times  of 

operated  in  periods  of  low  water,  and  as  ^e  Reedy  River  flood  water.  The  water  from  the  cold  well  inside  the  build- 


runs  as  low  as  20  cu.  ft.  per  second,  it  was  necessary  to  ing  is  elevated  into  the  intake  from  the  pond  by  a  vertical 

build  a  reservoir  for  storing  the  condensing  water.  This  submerged  centrifugal  pump  driven  by  a  motor  placed  on 

reservoir  is  750  ft.  long,  300  ft.  wide  and  9  ft.  deep,  and  the  basement  floor.  The  pump  and  reservoir  are  in  par- 


allel  so  that  all  the  cold  water  from  the  river  runs  directly 
to  the  condenser  and  only  part  of  the  water  is  supplied  by 
the  reservoir.  The  reservoir  is  connected  with  another 
cold  well  outside  the  building,  from  which  is  started  the 
tunnel  going  to  the  condenser’s  suction. 

When  the  plant  is  being  operated  ten  hours  per  day  at 


stems  and  seats  are  of  nickel  steel.  All  pipe  flanges  for 
the  high-pressure  superheated  steam  lines  of  5-in.  size  or 
larger  are  of  the  extra-heavy,  high-hub,  flanged  and  rolled- 
steel  Van  Stone  ring  type,  machine  finished  all  over  with 
1/ 32-in.  raised  seat  inside  of  the  bolt  holes.  All  pipe  for 
the  high-pressure  superheated  steam  lines  is  of  soft  steel, 
full-weight  standard  lap  welded,  tested  for  500  lb.  per 
square  inch. 

PIPE  COVERING. 

All  high-pressure  superheated  steam  lines  are  covered 
with  a  i-in.  layer  of  special  long-fiber  asbestos  cement, 
securely  bound  with  a  layer  of  2-in. -mesh  galvanized-wire 
netting,  two  layers  each  i  in.  in  thickness  of  85  per  cent 
magnesia  sectional  covering  applied  so  as  to  break  both 
the  longitudinal  and  the  circumferential  joints.  All  joints 
are  filled  with  cement.  A  final  0.75-in.  layer  of  special 
long-fiber  asbestos  cement  was  applied  to  the  sectional  cov¬ 
ering,  on  top  of  which  was  sewed  an  8-oz.  canvas  duck 
covering  backed  with  resin-sized  paper.  Each  flange  is 
provided  with  a  2-in.  removable  covering. 

The  auxiliary  steam  piping  is  covered  with  1.5-in.  sec¬ 
tional  covering  and  duck.  On  the  high-pressure  drip  pip¬ 
ing,  boiler-feed  and  auxiliary  exhaust  the  flange  covering 
has  been  omitted.  The  feed-water  heater,  the  cylinders  of 
the  boiler-feed  pump  and  the  exposed  surface  of  the  boiler 
drums  are  covered  with  85  per  cent  magnesia  blocks  1.5  in. 
thick  and  a  layer  of  hard-finish  cement.  A  covering  of 
8-oz.  canvas  duck  is  pasted  and  sewed  on  all  of  these 
surfaces.  Each  manhole  and  boiler  drum,  heater,  etc.,  has 
the  low  stage  of  the  river  the  water  in  this  reservoir  will  a  2-in.  removable  covering, 
go  once  through  the  condenser  in  a  week.  As  much  water 
as  is  taken  from  the  pond  is  returned  to  the  further  end 
of  the  pond  in  an  open  concrete  flume,  thus  giving  it  a 
chance  to  cool  before  re-entering  the  reservoir. 

COAL  AND  ASH-HANDLIKG  EQUIPMENT. 

Along  the  side  of  the  building  on  which  the  boilers  front 
a  concrete  trestle  16  ft.  high  has  been  built  for  coal  storage. 

The  center  line  of  the  trestle  is  12  ft.  from  the  building 
wall,  in  which  openings  have  been  provided  to  admit  the 
coal.  These  openings  are  4  ft.  x  6  ft.,  and  there  are  two 
of  them  per  bay.  The  furnace  fronts  are  set  14  ft.  from 
the  inside  of  the  wall,  so  that  no  shoveling  will  have  to  be 
done  to  place  the  coal  in  position  for  firing  when  the  bins 
are  full.  In  addition  a  track  for  the  firing  cars  has  been 
I)rovided.  This  track  runs  in  front  of  the  boilers  and  ex¬ 
tends  completely  around  the  storage  space,  which  w'ill  hold 
2500  tons. 

PIPING. 

In  placing  the  turbine,  boilers,  pumps,  etc.,  an  endeavor 
was  made  to  arrange  for  a  simple  piping  layout.  A  12-in. 
main  header  is  located  on  the  rear  boiler-room  wall,  to 
which  connection  is  made  from  superheater  nozzles  by  7-in. 
leads  with  long  bends.  A  14-in.  long  bend  connects  the 
header  and  the  separator,  and  the  top  of  the  latter  is  con¬ 
nected  by  a  bend  to  the  throttle  valve.  The  pumps  and 
heater  are  placed  in  the  turbine  end  of  the  basement,  mak¬ 
ing  the  length  of  all  steam  and  water  connections  a  mini¬ 
mum. 

The  arrangement  of  valves  is  as  follows:  In  the  boiler 
leads  are  a  7-in.  angle  globe  and  a  7-in.  horizontal  non¬ 
return  valve.  In  the  main  connection  is  a  14-in.  straight¬ 
way  gate  valve.  On  the  steam  ends  of  the  air  pump,  the 
exciter  turbine,  the  heater  pumps  and  the  oil  pumps  are 
straight-way  gate  valves;  on  the  exciter  turbine  are  angle 
globe  valves.  Each  pump  is  arranged  to  be  operated  inde¬ 
pendently  of  the  other  pumps. 

All  valves  (including  body,  bonnet  and  yokes)  and 
flanged  and  screwed  fittings  for  high-pressure  superheated 
steam  are  of  crucible  steel  of  extra  heavy  cast-iron  pattern. 

The  body  and  bonnet  flanges  of  the  valves  are  turned  to 
give  I /32-in.  raised  seat  inside  of  the  bolt  holes.  The 
backs  of  the  flanges  are  spot  faced  or  fully  tumed.  The 


Fig.  6 — Boiler-Room. 


Boiler-Room. 


circuit,  ioo,ooo-volt  trunk  line  from  Great  Falls  will  be 
switched  here  for  Durham,  and  there  are  being  installed 
three  3000-kw  transformers  to  reduce  the  emf  from  100,000 
volts  to  13,000  volts  for  power  distribution  and  three 
looo-kw  transformers  to  reduce  the  emf  to  2400  volts  for 
citv  distribution. 


by  the  massive  style  of  architecture  characteristic  of  gov¬ 
ernmental-service  construction. 

The  arrangement  of  the  buildings  of  the  main  group  is 
shown  in  the  accompanying  plan  of  the  station  grounds.  All 
of  the  main  buildings  with  the  exception  of  the  harbor  boat 
house,  the  power  house  and  the  hospital  are  situated  on  the 
main  plateau.  For  reasons  of  isolation  the  site  of  the  hos¬ 
pital,  together  with  the  future  contagious-disease  buildings, 
was  transferred  to  a  separate  plateau,  which  is  connected 
with  the  main  grounds  by  a  foot-bridge  over  the  dividing 
ravine.  The  various  buildings  of  the  main  group  and  the 
dormitories  of  the  receiving  group  are  each  ranged  about 
their  respective  parade  grounds,  which  thus  constitute  two 
distinct  centers,  one  for  the  reception  of  raw  recruits  and 
the  other  for  the  later  stages  in  the  making  of  the  man-o’- 
war’s  man.  At  the  present  time  the  station  is  designed  for 
training  1500  men,  but  the  power  plant  has  been  so  designed 
and  the  buildings  and  grounds  so  laid  out  as  to  be  capable 
of  ready  expansion  to  an  ultimate  capacity  of  2500  men. 

COMBINED  ELECTRIC  AND  HEATING  PLANT. 

Electricity  for  lighting  and  motor  service  on  the  station 
grounds,  steam  and  hot  water  for  heating  purposes  in  the 
buildings,  refrigerated  brine  circulation  for  cooling,  water 


track  hoppers  leading  to  a  movable  crusher  beneath,  which 
is  arranged  to  run  on  its  own  tracks  so  as  to  reach  any  one 
of  the  track  hoppers  in  the  station.  The  crusher  has 
a  capacity  of  60  tons  per  hour,  and  is  driven  by  a  25-hp 
motor,  which  is  also  arranged  for  propelling  along  its  track 
the  little  car  on  which  it  is  mounted.  The  crusher  in  turn 
discharges  into  the  six  coal  bunkers,  over  the  boiler-room, 
which  have  a  capacity  for  holding  500  long,  2200-lb.,  tons. 
In  turn  these  coal  bunkers  discharge  into  movable  weighing 
hoppers,  running  on  overhead  trackways,  as  shown  in 
Fig.  4.  The  counterbalance  beams  of  these  hopper  scales 
are  brought  down  to  within  reach  from  the  boiler-floor  level 
through  a  system  of  rods  and  a  suspended  platform.  All 
coal  fired  under  the  boilers  is  in  this  way  conveniently 
weighed  as  supplied  to  the  mechanical  stokers. 

The  downspouts  from  the  weighing  hoppers  discharge 
onto  the  latest  type  of  Roney  stokers,  which  are  installed 
for  each  of  the  six  300-hp  Habcock  &  Wilcox  boilers.  The 
stokers  have  a  grate  surface  of  64  sq.  ft.  per  stroke,  and 
the  lurnaces  are  built  with  the  unusual  arch  depth  of  8  ft., 
designed  to  prevent  production  of  smoke.  The  flue  gases 
from  this  entire  battery  of  boilers,  practically  smokeless,  are 
delivered  into  the  195-ft.  brick  stack,  which  is  ii  ft.  in 
internal  diameter  at  its  base.  In  operation  the  plant  fur- 


MODERN  NAVAL  TRAINING  STATION. 

Electrical  and  Other  Utilities  of  the  New  Establish¬ 
ment  on  Lake  Michigan. 

N  the  west  shore  of  Lake  Michigan,  32  miles  north  of 
Chicago,  near  Lake  Bluff,  Ill.,  the  United  States 
Navy  Department  has  just  finished  the  installa¬ 
tion  of  its  splendid  new  $3,500,000  educational  plant  for 
the  training  of  ships’  crews  of  ordinary-seaman  grade. 
This  Great  Lakes  Naval  Training  Station,  as  it  is  officially 
termed,  goes  into  commission  July  i,  and  occupies  a  site 
of  182  acres  purchased  and  presented  to  the  United  States 
government  in  1905  through  the  public-spirited  subscrip¬ 
tion  of  a  number  of  Chicago  business  men. 

Forty-two  buildings  have  already  been  constructed  on  the 
grounds,  including  the  administration  building,  instruction 
building,  drill  hall,  power  house,  mess  hall  and  cooks’  gal¬ 
ley,  four  main  dormitories,  main  guardhouse,  receiving 
guardhouse,  receiving  building,  receiving  galley  and  laun¬ 
dry,  six  receiving  dormitories,  general  storekeeper’s  store¬ 
house,  the  brig  or  jail,  stable,  boathouse,  commandant’s 
house,  thirteen  houses  for  officers’  quarters,  a  hospital  build¬ 
ing  and  a  laundry  building.  All  of  the  foregoing  structures 
are  of  red  brick,  the  principal  ones  being  made  noteworthy 


supply  for  service  and  drinking  purposes,  etc.,  are  all  fur¬ 
nished  from  the  combination  power  plant  at  the  base  of  the 
bluff  on  which  stand  the  station  buildings.  From  the  power 
house  a  6-ft.  x  6-ft.  concrete  tunnel  distributes  the  various 
utilities  underground  to  the  forty-two  buildings  on  the  sta¬ 
tion  grounds.  With  the  exception  of  the  overhead  arc-light¬ 
ing  lines  along  several  roads  about  the  grounds  all  wires  are 
carried  underground  in  vitrified  conduit. 

The  power  house  at  the  water’s  edge,  which  rests  on 
piles  on  ground  reclaimed  from  the  lake  by  the  construction 
of  a  timber-crib  seawall,  is  a  fireproof  steel  and  brick  buikl- 
ing,  90  ft.  by  100  ft.  in  floor  plan.  Coal  is  received  from 
the  Chicago  &  Northwestern  Railroad  over  a  spur  track, 
which  is  extended  across  the  bridge  to  the  power  house, 
shown  in  Fig.  3,  to  the  coal  bunkers  above  the  boiler-room. 
The  government  purchases  its  coal  for  this  plant  on  a  heat- 
unit  basis,  specifying  the  lower  limit  to  which  the  fuel  may 
run  and  deducting  proportionate  amounts  from  the  pay¬ 
ment  price  in  case  analysis  of  samples  falls  below  this 
figure.  Careful  calorimeter  tests  are  made  on  samples  from 
each  shipment,  so  that  a  close  check  is  maintained  on  all 
fuel  received. 

BOILER-ROOM  EQUIPMENT. 

From  the  drop-bottom  railroad  cars  the  coal  falls  into 
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Fig.  1 — Great  Lakes  Naval  Training  Station,  Showing  Parade  Ground,  Administration  Building  and  Others  of  Main  Group,  Besides 

Outdoor  Lighting  Posts. 
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naces  are  practically  smokeless.  The  ashes  from  the  grates 
are  raked  into  ash  hoppers  beneath  the  furnaces,  from 
which  the  ashes  are  collected  by  small  dump  cars,  raised  to 
the  ground  level  by  hydraulic  hoist,  and  conveyed  outside 
the  building,  to  be  used  for  filling  behind  the  crib  on  the 
lake  front  or  to  be  elevated  to  the  overhead  trestle  for  ship¬ 
ment  in  the  empty  coal  cars. 

STEAM  PRODUCTION, 

Steam  from  the  boiler  equipment  above  described  is  used 
by  the  power-plant  engines,  the  water-supply  pumps,  the 
refrigerating  machinery  and  for  heating  the  hot  water  cir¬ 
culated  through  the  grounds  for  the  direct-radiation  heat¬ 
ing  of  the  station  buildings,  in  addition  to  its  use,  throttled 
down  through  expansion  valves,  for  the  indirect-radiation 
heating  of  the  buildings.  All  of  these  various  services  are 
supplied  from  the  common  battery  of  boilers,  and  in  the 
main  header  of  the  steam  supply  line  hydraulic  remote- 
controlled  valves  are  inserted,  operable  from  any  of  a  num¬ 
ber  of  emergency-valve  stations  scattered  throughout  the 


The  tub  transformers  for  the  three  fifteen-lamp  series-arc 
circuits  are  also  located  in  the  sub-gallery  space.  These 
arc  circuits,  which  are  the  only  lines  on  the  station  grounds 
employing  in  part  overhead  construction,  are  provided  with 
lightning  arresters,  although  in  the  case  of  all  the  2300-volt 
feeder  circuits  the  underground  construction  has  avoided 
the  necessity  for  such  protection. 

The  engine-room  is  served  by  a  six-ton  hand-operated 
crane  and  is  amply  lighted  by  eight  ceiling  groups  of  six 
60-watt  tungsten  lamps  each. 

HOT-WATER  AND  STEAM  HEATING. 

For  the  direct-radiation  heating  of  the  station  buildings 
hot  water  is  used,  heated  by  steam  from  the  plant  boilers. 
From  the  heaters  in  the  boiler  room  this  hot  water  is  circu¬ 
lated  through  the  supply  and  return  12-in.  tunnel  lines  by  a 
duplicate  pair  of  150-hp  five-stage  Kerr  turbines  driving 
D’Olier  single-stage  centrifugal  pumps,  each  with  a  capacity 
of  2300  gal.  per  minute  against  160  ft.  head.  The  exhaust 
steam  from  these  turbine  units  is  condensed  in  the  exhaust 


plant.  In  case  of  accident  the  supply  of  steam  can  thus  be 
immediately  closed  from  any  one  of  the  seven  emergency 
shut-off  stations. 

ELECTRICAL  GENERATION  AND  CONTROL. 

The  electrical  generating  equipment  of  the  station,  as 
shown  in  Fig.  5,  comprises  three  i8-in.  x  36-in.  simple  non¬ 
condensing  Bates-Corliss  engines,  each  direct-connected  to 
drive  a  175-kw,  2300-volt,  60-cycle,  three-phase  alternator 
at  120  r.p.m.  The  50-ft.  x  90-ft.  engine-room  provides  space 
for  a  fourth  similar  unit,  the  foundation  for  which  is  al¬ 
ready  installed.  Excitation  at  120  vr'.’s  is  provided  by  both 
a  45-kw  engine-driven  direct-current  ge-'c.ator  and  a  simi¬ 
lar  motor-driven  exciter  unit  supplied  from  the  2300-volt 
lines.  The  plant  engines  are  operated  non-condensing  dur¬ 
ing  all  seasons  of  the  year,  no  provisions  being  made  for 
condenser  equipment. 

Control  of  the  station  apparatus,  as  well  as  of  the  out¬ 
going  feeders,  is  concentrated  in  an  elevated  switchboard 
gallery  at  the  northwest  corner  of  the  room,  Fig.  6.  This 
switchboard  comprises  a  Tirrill  regulator  panel,  two  ex¬ 
citer  panels,  three  generator  panels  and  a  totalizing  panel, 
besides  the  five  feeder  panels  and  the  arc-lamp  sections. 
The  switchboard  is  equipped  with  the  usual  complement  of 
indicating  and  recording  instruments,  watthour  meters,  syn¬ 
chroscope,  etc.,  all  of  Westinghouse  manufacture,  with  the 
exception  of  the  General  Electric  voltage  regulator.  The 
2300-volt  oil  switches  and  buses  are  installed  in  the  in- 
ciosure  beneath  the  switchboard  gallery,  from  which  they 
are  operated  through  a  system  of  bell  cranks  and  pull  rods. 


heater  and  so  serves  to  heat  the  circulating  water  of  the 
Evans-Almirall  heating  system.  A  Venturi  meter  in  the 
station,  inserted  in  the  main  hot-water  line,  is  designed  to 
indicate  flows  up  to  2500  gal,  per  minute. 

In  addition  to  the  hot  water  which  is  circulated  for  all 
direct  radiation  there  is  also  supplied  to  each  building  live 
steam  which  supplies  the  stacks  for  the  ventilating  fans, 
serves  for  cooking  purposes  in  the  galleys  and  for  use  in 
the  main  laundry  of  the  station,  also  supplying  hot  water 
for  bathing  and  domestic  purposes,  hot  water  for  the  swim¬ 
ming  tank,  for  disinfecting,  etc.  The  hot-water  circulating 
system  is  that  known  as  the  Evans-Almirall  system. 

WATER  SUPPLY 

The  water  supply  for  the  Naval  Training  Station  and 
associated  buildings  is  obtained  from  Lake  Michigan 
through  an  intake  pipe  14  in.  in  diameter,  extending  out 
1200  ft.  from  shore.  Motor-driven  centrifugal  pumps  de-. 
liver  the  water  to  the  filter  tank  in  the  purification  house 
near  the  power  plant.  From  this  basin  the  water  passes 
downward  through  sand  filters  and  into  the  filtered  storage 
reservoir,  which  has  a  capacity  of  400,000  gal.  The  purifi¬ 
cation  system  is  designed  to  treat  200.000  gal.  of  water  per 
day.  A  tandem-compound  steam-driven  service  pump, 
capable  of  delivering  400  gal.  per  minute,  lifts  the  purified 
water  through  a  height  of  180  ft.  from  the  storage  reser¬ 
voir  to  the  40,000-gal.  tank  in  the  tower  of  the  administra¬ 
tion  building.  A  motor-operated  valve  in  the  line  leading 
from  this  tank  tower  makes  possible  in  case  of  fire  the 
instantaneous  disconnecting  of  the  tank  in  the  tower,  thus 
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permitting  the  fire  pumps  to  increase  the  pressure  by  pump¬ 
ing  directly  into  the  mains.  In  the  power-house  basement, 
alongside  the  service  pump,  are  also  duplicate  fire  pumps, 
each  with  an  ultimate  delivery  capacity  of  400  gal,  per 
minute.  These  fire  pumps  can  be  arranged  to  take  directly 


MODEL  MACHINE  SHOP. 

A  large  room  on  the  third-story  level  of  the  power  station 
has  been  fitted  up  as  a  model  machine  shop,  which  is 
reached  from  the  main  floors  by  means  of  an  ample  electric 
freight  elevator.  Individual  motor-driven  machine  tools. 


Fig.  A — Automatic  Stokers  and  Boilers,  Showing  Traveling  Weigh-  Fig.  6 — Switchboard  Gallery  and  High-Tension  Buses  and 
ing  Hoppers.  Switches. 


basement,  supplying  compressed  air  for  various  purposes  in 
the  power  house,  including  the  blowing  off  of  electrical 
machinery,  etc. 


delivered  to  the  main  tunnel  under  the  main  plateau  over 
a  conduit  extension  suspended  from  the  coal-track  bridge. 
The  main  tunnel  is  6  ft.  square  in  cross-section  and  extends 


Fig.  3 — Central  Steam-Heating,  Pumping,  Refrigerating  and  Power 

Plant. 


Fig.  5 — Interior  of  Engine-Room  In  Power  Plant  at  Great  Lakes 
Naval  Training  Station. 


from  the  lake  if  necessary,  but  ordinarily  are  supplied  from 
the  filtered-water  tank.  They  are  capable  of  throwing  from 
four  to  six  fire  streams  to  the  top  of  any  building  on  the 
station  grounds. 

ICE  MAKING  PLANT. 


including  a  shaper,  two  lathes,  drill  presses,  emery  wheels, 
pipe  threaders  and  benders,  etc.,  are  provided,  the  equip¬ 
ment  being  sufficient.,  for  performing  any  ordinary  job  of 
repairs  about  the  station.  The  machine  shop  is  also  fitted 
with  a  modem  oxy-actylene  welding  outfit  for  which  many 
repair  uses  are  found  in  a  comparatively  isolated  commu- 
nitv  like  that  of  the  naval  station. 


The  ice  plant  in  the  basement  contains  a  30-ton  York 
vertical  single-acting  double-cylinder  ammonia  compressor. 
The  expansion  of  this  ammonia  cools  two  independent  brine 
lines,  one  system  being  used  for  freezing  ice  in  the  ninety- 
nine  200-lb.  cans  installed,  while  the  other  brine  line  is 
extended  through  a  separate  underground  trench  to  the 
cold  boxes  in  the  mess  halls.  The  hospital  has  its  own 
motor-driven  refrigerating  apparatus.  The  brine  circula¬ 
ting  pumps,  impellers,  agitators,  etc.,  of  the  main  refrig¬ 
erating  equipment  are  all  electrically  driven.  A  steam- 
<lriven  air  compressor  is  also  installed  in  the  power-plant 


UNDERGROUND  DISTRIBUTION  OF  UTILITIES. 


The  various  utilities  supplied  by  the  power  plant  are 
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2200  ft.  to  the  mess  hall.  It  contains  one  9-in.  high-pressure 
steam  pipe,  one  supply  and  one  return  12-in.  hot-water 
main,  one  5-in.  vacuum  line,  five  2300-volt  lighting-feeder 
cables,  three  arc -circuit  cables,  the  telephone  wires  and  an 
electric-clock  synchronizing  circuit.  All  of  the  clocks  in 
the  various  station  buildings  are  controlled  electrically  from 
the  master  clock  in  the  main  administration-building  tower. 
I'he  brine  lines  and  the  water  mains  are  carried  in  trenches 


Fig.  7 — Multiple  Arc-Lamp  Illumination  of  Drill  Hall. 

separate  from  the  tunnels  conveying  the  other  utilities. 
From  the  main  tunnel  lateral  branchesfdiverge,  ranging  in 
size  from  bores  4  ft.  in  diameter  to  mere  conduit  runs,  sup¬ 
plying  the  various  buildings  passed. 

ELECTRICITY  IW  BUILDINGS  OF  MAIN  GROUP 

The  indoor  drill  hall  is  one  of  the  notable  buildings  on 
the  station  grounds,  both  in  exterior  architecture  and  in 
inside  construction.  It  contains  a  splendid  floor,  80  ft.  x 
400  ft.,  and  free  of  all  supporting  columns,  which  will  per¬ 
mit  the  evolutions  of  a  brigade  of  1300  men  during  bad 
weather  outside.  The  drill  hall  is  lighted  by  sixty-six 
Adams-Bagnall  iio-volt  multiple  inclosed-arc  lamps  sus¬ 
pended  on  brass  chains  from  the  steel  arches  which  sup¬ 
port  the  rein  forced-concrete  roof,  as  shown  in  Fig.  7.  The 
lamps  are  hung  25  ft.  above  the  floor  and  are  arranged  at 
intervals  of  18  ft.  in  three  rows,  23  ft.  apart.  All  wiring  to 
these  lamps  is  carried  in  conduit  supported  on  the  steel 
arches  and  distributed  from  a  panelboard  in  an  anteroom 
of  the  drill  hall,  from  which  each  group  of  three  lamps  can 
be  controlled  separately. 

The  grounds  about  the  station  are  lighted  by  forty-five 
series  inclosed  alternating-current  arc  lamps  mounted  on 
shepherd’s-crook  posts  reached  by  underground  vitrified- 
conduit  construction.  All  of  the  arc-lamp  circuits  on  the 
main  plateau  are  underground,  but  overhead  construction 
has  been  employed  for  reaching  a  number  of  the  lamps  used 
for  lighting  the  ravine  roads  in  outlying  parts  of  the  sta¬ 
tion  grounds.  Unlike  the  2300-volt  lighting  feeders  all  of 
the  arc  circuits  are  protected  by  lightning  arresters  at  the 
station. 

Electricity  has  been  used  to  lighten  the  labors  of  em¬ 
ployees  in  the  mess  kitchens  and  in  the  station  laundry. 
In  the  cooks’  galley,  which  is  the  nautical  term  applied  to 
the  kitchen  building,  flour  is  automatically  sifted  from 
bins  in  the  cellar  and  lifted  by  means  of  a  motor-driven 
elevator  conveyor  to  a  weighing  hopper,  from  which  the 
desired  quantity  of  flour  can  then  be  measured  and  dis¬ 
charged  into  the  large  bread  mixer.  This  mixer,  together 
with  a  cake  machine,  is  driven  by  a  5-hp  motor.  The  gal¬ 
ley  is  also  provided  with  a  Hogberg  continuous  bake  oven, 
the  baking  surfaces  of  which  are  electrically  lighted.  The 
dish-washing  department  is  equipped  with  a  2-hp  motor- 
driven  dish-washer,  which  surges  soapy  water  over  the 
dishes,  later  rinsing  them  with  a  spray  of  hot,  clean  water, 
from  which  they  emerge  and  dry  automatically  by  simple 
evaporation. 


The  laundry  is  also  equipped  with  motor-driven  washing 
machines,  centrifugal  extractors,*  ironing  machines,  etc. 

ELECTRICAL  FEATURES  OF  HOSPITAL. 

On  account  of  the  special  uses  to  which  it  is  put,  as  well 
as  its  necessary  isolation  from  the  other  buildings  of  the 
station  group,  the  hospital  presents  a  number  of  interest¬ 
ing  special  applications  of  electricity.  Although  the  main 
hospital  kitchen  contains  the  usual  fuel-burning  ranges, 
the  small  ward  kitchens  are  equipped  with  electric-cook¬ 
ing  apparatus,  by  the  aid  of  which  the  nurses  can  prepare 
special  dishes  for  invalids.  A  separate  motor-driven 
refrigerating  plant  is  also  installed  for  cooling  the  ice 
boxes  in  this  building.  Special  illumination  features  have 
also  been  worked  out  with  respect  to  the  lighting  of  the 
wards,  corridors,  baths  and  surgical  operating-rooms. 

A  very  complete  call-signal  system  has  been  provided  for 
the  hospital.  A  patient  desiring  attention  pushes  the  button 
in  his  room,  which  indicates  a  call  on  the  annunciator  in  the 
nurses’  rooms  as  well  as  in  the  hospital  superintendent’s 
office.  At  the  same  time  a  white  lamp  is  also  lighted  in  the 
corridor  over  the  doorway  of  the  room  calling,  as  shown 
in  Fig.  8.  To  reset  these  several  signals  the  nurse  musi 
actually  go  to  the  room  in  which  the  call  originated  and 
press  a  clearing-out  button  there.  The  call  otherwise  re¬ 
mains  up  until  reset,  which  can  be  done  only  from  the 
calling  station. 

A  second  or  special  emergency  push  button  is  also  pro¬ 
vided  in  case  a  nurse  requires  assistance  in  dealing  with 
a  delirious  patient.  Pressing  this  button  lights  a  red  lamp 
over  the  door  of  the  room  and  operates  emergency  alarms 
in  the  various  nurses’  quarters,  superintendent’s  office,  etc., 
bringing  assistance  in  haste,  while  at  the  same  time  the  red 
lamp  in  the  corridor  summons  any  one  chancing  to  be 
passing  to  enter  the  room  and  give  immediate  aid. 

The  present  lighting  equipment  of  the  Naval  Training 
Station  comprises  approximately  8000  incandescent  lamps 
and  140  arc  lamps,  100  of  the  latter  being  of  the  iio-volt 
multiple  type  used  for  illuminating  the  interiors  of  build¬ 
ings.  The  series  lamps  are  employed  for  outdoor  illi'uiinu- 


Flg.  8 — Corridor  In  Hospital,  Showing  Alarm  Signal  Lamps. 


tion  of  the  grounds.  In  the  various  buildings  of  the  station 
there  are  also  now  installed  350  hp  of  motor? 

Rear  Admiral  Albert  Ross,  U.  S.  N.,  has  been  com¬ 
mandant  of  the  Great  Lakes  Naval  Training  Station  since 
its  inception.  Capt.  George  A.  McKay,  civil  engineer, 
U.  S.  N.,  was  responsible  for  the  design  and  had  charge 
of  the  construction  until  a  year  ago,  when  he  was  suc¬ 
ceeded  by  Mr.  C.  D.  Thurber,  civil  engineer,  U.  S.  N. 
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THE  DESIGN  OF  COMBINATION  ICE  AND  ELECTRIC 
PLANTS. 

By  James  R.  Cravath. 

IX  view  of  the  present  interest  in  ice  manufacture  in 
connection  with  central  electric-light  and  power  sta¬ 
tions  it  is  in  order  to  point  out  some  of  the  important 
things  to  be  considered  in  the  design  of  such  combination 
plants.  Up  to  the  present  time  the  majority  of  combination 
ice  and  electric  plants  have  been  put  together  by  simply 
adding  to  an  electric-light  and  power  plant  a  plant  for  the 
manufacture  of  ice,  the  ice  plant  being  built  along  the 
same  lines  as  if  it  were  altogether  independent  of  the  elec¬ 
tric  plant,  except  as  to  boiler-room.  In  other  words,  there 
has  been  insufficient  thought  given  to  the  most  economical 
working  together  of  these  two  industries.  This  has  doubt¬ 
less  been  due  to  the  ignorance  of  electrical  men  as  to  ice 
manufacture  and  to  the  ignorance  of  ice  men  as  to  electric- 
power  production.  The  most  profitable  combination  ice 
and  electric  plants  of  the  future  will  be  plants  designed 
with  a  full  knowledge  of  the  peculiarities  and  possibilities 
of  both  of  these  industries. 

The  electric-service  company  which  goes  into  ice  manu¬ 
facture  has  before  it  such  a  variety  of  possible  combina¬ 
tions  that  the  number  is  confusing  to  those  considering  the 
subject  for  the  first  time.  A  brief  examination  of  the  ice- 
machine  situation  shows  that  there  are  no  less  than  eight 
general  types  of  ice-making  plants  from  which  the  central- 
station  man  should  choose.  This  does  not  take  into  account 
any  of  the  minor  modifications  of  the  ice-making  apparatus 
introduced  by  different  manufacturers,  but  covers  simply 
the  general  divisions.  The  opportunities  for  making  im¬ 
portant  mistakes  in  the  selection  of  the  type  of  plant  for 
any  given  condition  arc.  therefore,  many,  because  there  are 
certain  local  plant  conditions  which  make  some  one  of 
these  eight  general  types  the  best  for  any  particular  case. 
The  selection  of  the  wrong  system  may  either  make  unnec¬ 
essarily  high  investment  and  fixed  charges  or  unnecessary 
operating  expenses.  It  is  not  the  purpose  of  this  article 
to  go  into  this  subject  thoroughly  by  any  means,  but  only 
to  show  in  a  general  way  the  principal  types  of  ice-making 
machinery  available  and  the  special  field  for  each. 

Ice-making  plants  may  first  be  divided  into  two  general 
classifications:  (a)  Compression  plants,  in  which  the  am¬ 
monia  gas  used  for  refrigeration  is  raised  in  temperature 
and  pressure  by  means  of  a  compressor;  (b)  absorption 
plants,  in  which  ammonia  gas  is  raised  to  the  necessary 
temperature  and  pressure  by  boiling  it  off  from  aqua  am¬ 
monia,  this  gas  being  afterward  absorbed  back  into  the 
weak  ammonia  liquor.  The  further  subdivision  of  these 
two  general  classifications  is  indicated  in  the  next  column. 
This  classification  might  be  carried  out  still  further,  but, 
as  said  before,  only  general  types  of  plants  will  be  dealt 
with  in  this  article,  leaving  aside  minor  modifications. 

Compression  plants  may  have  the  compressor  driven 
cither  by  a  steam  engine,  as  has  been  the  usual  practice 
in  the  past,  or  by  an  electric  motor.  The  absorption  plants 
may  be  divided  into  those  using  live  steam  for  boiling  the 
aqua  ammonia  and  those  using  exhaust  steam.  We  have, 
therefore,  so  far  in  our  classification  four  types  of  plants. 
Going  still  further,  we  learn  that  it  is  possible  to  operate 
any  one  of  these  types  either  with  distilled  water  or  with 
law  water  which  has  not  been  distilled.  There  are  several 
ways  of  successfully  operating  raw-water  ice  plants,  which 
further  add  to  the  number  of  types  from  which  the  ice- 
plant  investor  has  to  select.  There  is  no  lack  of  contro¬ 
versy  among  ice-machine  manufacturers  at  the  present 
time  as  to  the  relative  merits  of  absorption  and  compres¬ 
sion  systems  and  the  various  methods  of  obtaining  good 
ice  from  raw  water.  Without  entering  into  the  finer  points 
of  ice  manufacture  about  which  these  controversies  rage, 
it  may  be  safe  to  point  out  some  of  the  strong  points  of 


the  various  plants  and  the  particular  conditions  favorable 
to  the  different  kinds. 

The  majority  of  small  ice  plants  in  this  country  are  of 
the  compression  type  having  steam-engine-driven  com¬ 
pressors,  and  in  plants  of  from  10  tons  to  25  tons  daily 
capacity  the  exhaust  steam  from  the  engines  driving  the 
compressor  and  other  necessary  pumps  is  just  about  suf¬ 
ficient  to  supply  the  necessary  distilled  water  for  the  daily 
tonnage  of  ice  manufactured.  As  the  freezing  of  distilled 
water  into  marketable  ice  involves  fewer  complications 
than  the  freezing  of  raw  water  into  marketable  ice,  the 
natural  course  has  been  to  condense  the  engine  exhaust  and 
make  distilled- water  ice.  There  is  the  added  advantage 
that  distilled-water  ice  is  looked  upon  with  more  favor  by 
the  consumers  than  is  raw-water  ice.  Ice  when  frozen  from 
raw  water,  if  simply  allowed  to  freeze  in  the  cans  without 
agitation,  is  so  white  and  spongy  because  of  the  gas  and 
air  bubbles  given  off  during  the  cooling  and  freezing  of 
the  water  that  it  is  unmarketable,  not  only  on  account  of 
its  appearance,  but  because  it  does  not  keep  or  stand  han¬ 
dling  well.  For  the  successful  manufacture  of  ice  from 

CLASSIFICATION’  OF  ICE  PLANTS. 
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raw  water  agitation  during  freezing  is  necessary.  The 
commonest  method  of  furnishing  this  agitation  is  by 
forcing  air  through  the  water,  the  bubbles  causing  the 
agitation.  This  complicates  the  freezing  process.  The 
methods  used  will  not  be  gone  over  in  detail.  The  ice 
itself,  as  far  as  appearance,  clearness  and  solidity  go,  is 
practically  equal  to  distilled-water  ice.  The  impurities  in  the 
water  will  not  freeze  into  the  ice  if  they  can  by  any  means 
get  away. 

There  is  evidently  no  particular  object  in  going  to  the 
complication  of  making  raw-water  ice  as  long  as  there 
is  plenty  of  exhaust  steam  available  for  making  distilled 
water.  Where,  however,  exhaust  steam  is  not  available 
there  is  a  strong  incentive  to  make  raw-water  ice.  With 
this  in  view  we  can  make  a  preliminary  general  classifica¬ 
tion  of  the  conditions  where  a  raw-water  plant  should  be 
considered.  The  first  of  these  is  evidently  where  hydro¬ 
electric  power  is  obtainable;  the  second  is  where  power  is 
obtained  from  gas  engines;  the  third  is  where  power  is 
obtained  from  large  condensing  steam  plants  located  at  a 
distance  from  the  ice  plant.  Under  all  of  these  conditions 
there  is  no  exhaust  steam  available  for  making  distilled 
water.  The  obvious  course  is  to  install  a  motor-driven  com¬ 
pression  plant. 

When  we  come  to  a  more  common  set  of  conditions 
found  among  smaller  central  stations,  however,  the  course 
to  pursue  is  not  always  so  obvious.  The  conditions  most  com¬ 
monly  found  are  those  of  a  small  steam  plant  making 
plenty  of  exhaust  steam  for  distilled  water,  most  frequently 
operating  non-condensing,  but  occasionally  operating  con¬ 
densing.  If  the  plant  is  operating  condensing  and  has 
jet  condensers  the  exhaust  steam  from  the  electric 
plant  is  not  available  as  distilled  water.  If  it  has  surface 
condensers  the  exhaust  steam  may  be  so  available,  although, 
of  course,  at  the  expense  of  more  impure  feed  water  than 
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if  the  condensed  water  could  be  used  over  again  in  the 
boilers.  Taking  up  first  the  most  common  set  of  condi¬ 
tions,  namely,  an  electric  plant  having  non-condensing 
engines,  a  selection  must  be  made  between  a  steam-driven 
compression  system,  a  motor-driven  compression  system, 
an  exhaust-steam  absorption  system  and  a  live-steam  ab¬ 
sorption  system.  From  the  standpoint  of  theoretical  econ¬ 
omy  there  can  be  little  doubt  that  an  absorption  system 
operating  with  the  exhaust  steam  from  the  electric-power 
plant  is  the  most  economical.  Certain  conditions,  however, 
may  render  this  system  impracticable,  while  for  other 
conditions  it  approaches  the  ideal.  Of  the  total  number 
of  heat  units  in  each  pound  of  steam  at  an  operating  boiler 
pressure  of  too  lb.  87  per  cent  is  used  in  simply  converting 
the  water  into  steam  from  water  at  212  deg.  Fahr.  After 
l)assing  the  steam  through  the  engine,  which  is  practically 
a  kind  of  reducing  valve,  this  large  percentage  of  the  total 
heat  units  in  the  steam  still  remains,  to  be  given  out  only 
as  the  steam  is  condensed.  It  is  this  heat  that  is  utilized 
in  exhaust-steam  heating  or  in  boiling  the  aqua  ammonia 
in  an  ammonia-absorption  plant.  Indeed,  for  supplying  ihe 
necessary  heat  to  the  ammonia  boilers  considerably  less 
exhaust  steam  is  required  than  is  needed  for  supplying  the 
necessary  tonnage  of  ice. 

An  exhaust-steam  absorption  system  requires  for  its  suc¬ 
cessful  operation  a  greater  amount  and  a  lower  tempera¬ 
ture  of  cooling  water  for  condensing  the  ammonia  after  it 
is  compressed  than  an  ice  plant  of  similar  capacity  using  an 
ammonia  compressor.  This  cooling  water  takes  away  heat 
units  from  the  compressed  ammonia.  The  drawing  back 
of  these  heat  units  into  the  ammonia  as  it  expands,  of 
course,  produces  the  refrigerating  effect. 

The  first  cost  of  an  ammonia-absorption  ice  plant  is 
greater  than  that  for  a  simple-sized  compression  plant  by 
an  amount  over ‘which  there  appears  to  be  some  contro¬ 
versy,  but  it  is  probably  between  20  per  cent  and  50  per 
cent.  In  general,  then,  the  conditions  favorable  to  the 
exhaust-steam  absorption  system  are  an  ample  supply  of 
cooling  water  and  a  demand  for  ice  enough  days  per  year 
to  justify  the  extra  investment.  The  amount  of  cooling 
water  required  by  an  exhaust-steam  absorption  system 
operating  with  not  over  5  lb.  back  pressure  on  the  engines 
is  apparently  about  double  that  required  for  a  compression 
system. 

When  cooling  water  is  not  available  at  temperatures 
under  70  deg.  it  becomes  necessary  to  operate  the  am¬ 
monia  boiler  at  such  a  high  temperature  in  order  to  get 
the  necessary  ammonia  pressure  tl  at  there  soon  comes  a 
point  where  it  is  not  economical  to  operate  the  electric- 
power  plant  engines  at  the  high  back  pressure  necessary  to 
give  this  temperature.  When  this  point  is  reached  advo¬ 
cates  of  the  absorption  system  sometimes  recommend  that 
the  various  pumps  needed  around  the  electric  and  ice 
plant  be  operated  by  steam  at  a  high  enough  back  pressure 
to  give  the  necessary  heat  in  the  ammonia  boiler.  Since 
a  comparatively  small  amount  of  steam  is  recpiired  to  oper¬ 
ate  the  ammonia  boiler  on  a  good-sized  ice  plant,  this  plan 
is  frequently  feasible.  Another  way  of  overcoming  the 
difficulty  is  to  operate  the  ammonia  boiler  with  live  steam, 
thus  making  the  installation  a  straight  live-steam  absorp¬ 
tion  system. 

The  more  limited  the  cooling  water  or  the  higher  its 
temperature  the  more  favorable  the  situation  for  a  com¬ 
pression  plant.  The  controversy  as  to  the  merits  of  ab¬ 
sorption  and  compression  systems  must  of  necessity  be 
most  active  in  connection  with  plants  where  the  amount  of 
cooling  water  available  is  limited  or  of  high  temperature, 
or  both.  .\n  ample  supply  of  cold  cooling  water  is  by 
no  means  as  easy  to  obtain  in  many  cases  as  may  be  thought 
offhand.  .\n  ammonia-absorption  exhaust-steam  plant 
operating  under  economical  conditions  should  have  at  least 
4.5  gal.  of  water  per  minute  at  a  temperature  of  60  deg. 


per  ton  of  daily  ice-making  capacity.  The  compression 
plant  working  wdth  the  same  water  temperature  will  re¬ 
quire  about  half  as  much  as  this,  or  2.25  gal.  per  minute 
per  ton  of  daily  ice-making  capacity.  There  are  plenty 
of  places  where  a  deep  well  cannot  be  obtained  to  yield 
even  the  latter  amount  of  water  if  the  water  is  to  be 
thrown  away  after  it  leaves  the  cooling  and  condensing 
apparatus  of  the  ice  plant.  If  no  pond  or  stream  is  avail¬ 
able  this  means  that  artificial  water-cooling  towers  must 
be  built.  The  temperature  of  water  available  from  such 
towers  is  necessarily  high,  being  usually  from  90  deg.  to 
105  deg.  If,  on  the  other  hand,  river  or  pond  water  is 
available  in  a  latitude  where  ice-making  is  a  profitable 
business  the  temperature  of  such  water  is  considerably 
above  that  of  well  water,  ranging  from  65  deg.  to  80  deg. 
No  attempt  will  be  made  here  to  show  at  what  point  an 
absorption  plant  becomes  more  costly  than  a  compression 
plant. 

Assuming  that  the  temperature  and  quantity  of  water 
are  such  that  a  compression  plant  is  desirable,  it  becomes 
an  interesting  question  to  decide  whether  the  compression 
plant  should  be  steam-engine-driven  or  motor-driven.  One 
of  the  deciding  factors  in  this  problem  is  the  size  of  the 
ice  plant  relative  to  the  electric  plant.  If  the  ice  plant  is 
so  large  that  additional  electric-generating  capacity  would 
have  to  be  installed  in  order  to  motor-drive  the  ice  plant, 
the  investment  becomes  excessive  for  the  motor  drive 
as  compared  to  driving  the  compressors  and  other  pumps 
direct  with  steam.  Motor-driving  the  compressor  under 
such  circumstances  would  mean  that  the  necessary  invest¬ 
ment  in  motor  and  generator  capacity  would  have  to  be 
made  in  addition  to  the  engine  capacity  needed  to  drive 
the  compressor.  Assuming  that  the  engine  capacity  needed 
to  drive  the  compressor  would  cost  about  the  same  in  either 
case,  the  extra  investment  would  be  represented  by  the 
amount  of  the  cost  of  the  electric  generator  and  motor 
capacity. 

In  many  cases,  however,  the  size  of  the  ice  plant  is  such 
that  it  can  be  taken  care  of  as  an  off-peak  load  by  the 
existing  electric-generating  capacity  of  the  station.  This 
does  not  mean  that  the  ice  plant  is  to  be  shut  down  every 
evening  in  the  summer  during  the  evening  peak ;  it  sim¬ 
ply  means  that  in  many  cases  the  summer  peak  of  the 
central  station  is  enough  lower  than  the  winter  peak  for 
the  ice  machine  to  be  operated  twenty-four  hours  per  day 
in  the  summer  without  putting  a  greater  load  on  the  plant 
than  is  imposed  by  the  lighting  and  power  load  alone  dur¬ 
ing  the  December  peak  of  the  station.  In  order  to  deter¬ 
mine  this  point  in  one  typical  case  the  writer  has  had 
plotted  the  weekly  peak  loads  for  a  year  of  a  certain  cen¬ 
tral  station  about  the  latitude  of  St.  Louis.  The  general 
results  are  shown  in  the  illustration.  These  peaks  vary  con¬ 


siderably  from  day  to  day,  but  the  curve  shows  only 
the  general  variation  from  month  to  month.  It  will  be 
seen  that  with  a  maximum  load  of  150  in  the  winter  the 
peak  is  only  100  in  the  summer.  The  peak  loads  in  ex¬ 
cess  of  100  in  June  and  July  were  caused  by  the 
operation  of  water-works  pumps,  which,  under  existing 
conditions,  could  be  shut  off  during  the  peak  if  desired. 
.V  lo-ton  ice  plant  is  operated  in  connection  with  this  cen¬ 
tral  station.  It  is  of  the  compression  type  and  steam- 
engine-driven.  The  capacity  of  the  electric  plant  is  such 
that  it  could  easily  carry  the  ice-plant  load  twenty-four 
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hours  per  day  during  the  summer  season,  when  the  full 
capacity  of  the  ice  plant  is  needed,  if  the  ice  plant  were 
motor-driven.  Under  the  particular  conditions  in  this  case 
both  the  ice  and  electric  plants  are  somewhat  small  for  the 
community  served,  so  that  the  same  ratio  would  apply  if 
both  plants  were  enlarged.  If  the  ice  plant  were  motor- 
driven  the  critical  time  would  be  during  the  month  of 
September,  when  the  electric  peak  load  is  increasing 
and  the  demand  for  ice  is  considerable.  During  the 
spring  and  fall  months,  when  the  full  capacity  of  the  ice 
plant  is  not  required,  the  ice-plant  motor  could  be  shut 
down  during  the  electric-plant  peaks.  Of  course,  this  re¬ 
duces  the  ice-making  capacity  of  the  plant  by  an  amount 
proportionate  to  at  least  double  the  amount  of  time  shut 
down,  but  this  is  fully  made  up  for  by  the  other  advantages. 

The  particular  advantage  which  w'ould  be  obtained  by 
motor-driving  the  ice  machinery  in  this  specific  case  would 
be  that  the  electric-power-plant  engine,  which  now  car¬ 
ries  the  day  load  and  operates  in  a  very  much  underloaded 
condition  eighteen  hours  out  of  every  twenty-four,  could 
be  given  enough  load  so  that  it  would  operate  more  eco¬ 
nomically.  To  state  the  case  in  another  way:  With  motor- 
drive  of  the  ice  machine  there  would  be  but  one  set  of 
engine  losses  instead  of  two,  as  is  the  case  now.  This 
would  probably  more  than  counterbalance  the  extra  loss 
in  power  transmission  by  the  electric  drive. 

From  this  it  is  not  to  be  assumed  that  motor-drive  is 
the  best  for  all  compression  plants.  It  is  the  best  only 
when  it  eliminates  a  double  set  of  engine  losses  and  in¬ 
volves  no  extra  electric  generating-plant  investment.  One 
plan  which  may  suggest  itself  is  that  of  installing  a  large 
enough  ice  plant  so  that  the  desired  daily  capacity  may 
be  obtained  by  operating  only  eighteen  or  twenty  hours 
per  (lay,  letting  the  plant  lie  idle  during  the  peak  load.  This 
is  likely  to  involve  an  ice-plant  investment  which  is  so 
much  greater  than  the  usual  plan  that  it  is  not  justified 
by  the  saving  in  electric-plant  investment.  Assume,  for 
example,  that  the  ice  plant  costs  the  common  figure  of 
$1,000  per  ton  of  daily  capacity.  If  we  must  shut  this 
plant  down  three  hours  each  day  during  the  peak  on  the 
electric  plant  we  must  operate  the  plant  three  hours  after 
shutting  down  to  bring  it  back  to  the  point  at  which  it 
was  before  the  shutdown.  In  other  words,  we  have  re¬ 
duced  the  capacity  of  our  plant  by  six  hours  out  of  each 
twenty-four,  or  25  per  cent.  In  order  to  have  an  ice 
plant  which  will  give  the  same  capacity  with  three  hours’ 
shutdown  every  day  as  one  which  operates  twenty-four 
hours  each  day  we  must  increase  the  rated  daily  capacity 
and  consequent  investment  in  a  ratio  of  75:100,  or  from 
$1,000  per  ton  of  daily  capacity  to  $1,333  ton — an  in¬ 

crease  of  33.3  per  cent  in  our  investment.  Now,  this  $333 
increase  per  ton  of  daily  ice-making  capacity  is  much  more 
than  the  cost  of  the  extra  electric  power-station  capacity 
which  would  be  needed  to  carry  the  ice  plant  straight 
through  the  twenty-four  hours  per  day. 

If  the  electric-plant  capacity  is  insufficient  to  carry  the 
motor-driven  ice  plant  over  the  summer  evening  peak¬ 
load  periods,  it  is  better  to  install  a  steam-driven  com¬ 
pressor  than  to  make  the  extra  investment  in  electric  gen¬ 
erating  capacity  for  the  sake  of  the  small  saving  possible 
with  motor  operation.  In  such  an  event  the  only  extra 
capacity  which  is  needed  in  the  electric  plant  is  in  the 
boiler-room. 

A  substitute  for  motor  driving  of  compressors  which 
may  work  out  well  under  certain  conditions  is  to  belt  the 
compressor  to  the  engine  which  is  used  to  carry  the  elec¬ 
tric-light  and  motor  load  twenty-four  hours  per  day.  This 
gives  nearly  all  the  practical  advantages  of  the  motor  drive 
by  eliminating  one  set  of  engine  losses  and  giving  the  all¬ 
day  engine  of  the  electric  plant  a  good  load. 

ICE  STORAGE. 

.■\nother  nice  question  to  decide  in  the  design  of  com¬ 


bination  plants  is  how  far  it  is  best  to  go  in  the  matter  of 
manufacturing  and  storing  ice  in  the  spring  before  the 
heavy  ice  consumption  begins.  An  ice  plant,  like  an  elec¬ 
tric  plant,  should  be  worked  at  as  good  a  load-factor  as 
possible.  The  investment  should  be  made  to  earn  money 
as  many  hours  per  year  as  possible.  It  is  important  to 
decide  whether  it  is  better  to  put  in  a  plant  of  10  tons 
daily  capacity  and  store  enough  ice  to  supply  a  possible 
demand  of  30  tons  maximum  during  the  hottest  weather,  or 
to  put  in  a  plant  with  a  maximum  capacity  of  30  tons  per 
day.  The  first  cost  of  the  plant  which  can  make  30  tons 
per  day  may  be  higher  than  the  first  cost  of  the  smaller 
plant  plus  storage,  although  that  would  depend  somewhat 
on  the  kind  of  storage  house  erected.  If  ice  is  stored,  how¬ 
ever,  there  comes  the  question  of  the  cost  of  its  refrigera¬ 
tion  when  in  storage  to  prevent  excessive  loss,  and  the 
cost  of  handling  in  and  out  of  storage.  Ice-plant  practice 
in  the  past  has  been  mainly  in  the  direction  of  very  small 
storage  capacity  and  enough  daily  tonnage  manufacturing 
capacity  to  supply  the  demands.  It  does  not  always  fol¬ 
low  that  this  is  the  best  practice  when  operating  in  con¬ 
nection  with  an  electric  light  and  motor  plant.  The  elec¬ 
tric  light  and  motor  plant  must  be  operated  365  days  per 
year  in  any  event.  The  additional  cost  of  operating  the 
ice  plant  for  refrigeration  of  the  ice  storage  will  be  less 
than  if  the  ice  plant  were  operated  independentely  and  a 
crew  of  men  had  to  be  kept  especially  on  duty  simply  for 
maintaining  the  refrigeration  of  the  ice  storage.  None  of 
these  questions  can  be  decided  offhand.  Each  must  be  gone 
into  carefully,  like  any  other  engineering  question. 

This  article  has  only  touched  upon  the  main  points  of 
combination-plant  design  of  this  kind.  In  fact,  such  an 
infinite  variety  of  local  conditions  are  encountered  that 
each  case  must  be  thoroughly  studied  by  itself  in  detail. 


COMMERCIAL  METHODS  OF  DETERMINING  SHORT- 
CIRCUITED  TURNS  IN  WOUND  COILS. 


By  J.  P.  Raymond. 

X  the  commercial  manufacture  of  certain  types  of 
apparatus  containing  coils  of  insulated  wire  it  is  often 
necessary  to  maintain  the  impedance  of  the  coils  with¬ 
in  certain  definite  limits  to  insure  satisfactory  working  of 
the  apparatus.  This  is  perhaps  particularly  true  in  the 
manufacture  of  telephone  apparatus,  where  the  impedance 
is  at  times  extremely  important,  affecting  as  it  does  the 
transmission  of  speech  as  well  as  the  transmi.ssion  of  sig¬ 
nals  where,  extremely  weak  currents  are  involved. 

The  same  tests  are  also  frequently  necessary  in  the 
manufacture  of  generators  or  motors  where  short-circuited 
turns  would  be  extremely  detrimental  in  an  armature  coil 
or  in  a  field  coil,  particularly  when  used  with  alternating 
current. 

The  three  methods  of  testing  which  are  described  below 
have  been  developed  after  considerable  study  of  the  matter 
and  have  been  found  to  be  thoroughly  commercial.  The 
tests  may  be  made  rapidly  and  with  a  fair  degree  of  accu¬ 
racy  even  with  inexperienced  operators. 

In  this  connection  it  may  be  mentioned  that  the  impe¬ 
dance  of  similarly  wound  coils  is  affected  proportionately 
by  the  number  of  short-circuited  turns  contained  in  each 
coil — that  is,  under  ordinary  conditions  as  the  number  of 
short-circuited  turns  increases  the  impedance  decreases. 
For  this  reason  the  terms  “impedance”  and  “short-circuited 
turns”  are  used  to  a  certain  extent  interchangeably  in  this 
article. 

RECEIVER  METHOD. 

One  of  the  methods  that  may  be  employed  to  make  the 
impedance  test  is  the  receiver  method.  This  method  is 
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applicable  to  small  coils  of  almost  any  description  wherein  galvanometer  very  strongly  in  one  direction,  which,  for 
it  is  essential  that  the  short-circuited  turns  be  kept  within  convenience,  will  be  designated  as  the  right-hand  direction, 
certain  limits,  such  as  an  induction  coil  and  magnet  coils.  This  determines  the  direction  the  galvanometer  would  take 
As  shown  in  Fig.  i,  this  circuit  consists  of  a  bridge  arrange-  if  the  test  coil  under  consideration  were  open  or  had  an 
ment  having  two  equal  resistance-ratio  arms  wound  non- 


Fig.  1 — Connections  for  Receiver  Record. 

inductively  and  joined  together  at  the  point  marked  a.  A 
standard  coil  S,  similar  to  the  one  under  construction  and 
having  presumably  no  short-circuited  turns,  is  then  con¬ 
nected  between  the  points  b  and  c.  This  standard  coil  is 
very  carefully  wound,  particular  care  being  taken  to  in¬ 
sure  that  no  turns  are  short-circuited.  A  check  coil  5',, 
having  the  maximum  number  of  short-circuited  turns,  com¬ 
pletes  the  local  circuit.  This  coil  should  be  selected  so  that 
its  impedance  is  equal  to  that  of  the  standard  coil.  A 
number  of  turns  equal  to  the  allowable  number  of  short- 
circuited  turns  is  then  unwound  and  a  tap  brought  out  so 
that  the  turns  may  be  mechanically  short-circuited.  This 
coil  will  then  represent  the  worst  condition  allowable. 

When  a  high-frequency  current  is  impressed  across  the 
terminals  a  and  b  and  a  telephone  receiver  is  connected 
between  the  points  c  and  d,  a  tone  may  be  detected  in  the 
receiver  due  to  the  unbalanced  inductance  between  the  coils 
5"  and  5",  resulting  from  the  mechanically  short-circuited 
turns  in  S',.  The  coil  under  test,  T,  is  then  substituted  for 
the  check  coil  and  the  resultant  tone  compared  with  the 
tone  obtained  by  the  previous  combination.  The  tone  from 
the  test  coil  should  be  approximately  the  same  as  the  tone 
from  the  check  coil  if  the  impedance  of  the  coil  under  test 
is  within  the  specified  limits. 

Hy  means  of  a  switch  with  connections  such  as  shown  in 
I'ig.  1  a  circuit  can  be  arranged  to  compare  the  standard 
coil  with  either  the  test  coil  or  the  check  coil,  as  desired, 
by  the  operation  of  a  key. 

The  high-frequency  current  which  is  used  for  the  above 
test  is  taken  up  in  detail  later. 

GALVANOMETER  METHOD 

The  galvanometer  method  is  an  improvement  of  the 
receiver  method  and  uses  the  same  high-frequency  current 
mentioned  in  connection  with  the  previous  test.  This 
method  eliminates  the  necessity  of  judging  by  their  tone 
the  correctness  of  coils  as  compared  with  a  standard.  The 
essential  feature  of  this  test  consists  in  the  use  of  a  special 
portable  galvanometer  having  a  central  zero  scale.  The 
galvanometer  has  two  stationary  coils,  A  and  and  one 
movable  coil,  B.  A  needle  is  fastened  to  the  movable  coil 
so  as  to  move  over  a  scale  when  the  movable  coil  is  acted 
upon  by  magnetic  forces  from  the  other  two  coils.  As 
seen  from  Fig.  2,  the  circuit  is  practically  a  Wheatstone 
bridge  circuit  with  the  two  stationary  coils  of  the  galva¬ 
nometer  movable  coil  being  connected  as  shown.  The 
standard  coil  used  in  this  case  is  the  same  as  the  check 
coil  used  in  the  receiver  method.  A  switch  arrangement  c 
is  used  to  compare  either  a  test  or  a  check  coil  with  the 
standard  coil.  With  this  switch  open,  by  pressing  the  oper¬ 
ating  key  d  and  the  galvanometer  key  c  current  is  allowed 
to  fiow  through  the  unbalanced  circuit  and  deflect  the 


Fig.  2 — Connections  for  Galvanometer. 

infinite  impedance.  It  is  very  evident  that  a  short-circuited 
coil  would  strongly  deflect  the  galvanometer  in  the  opposite 
direction  since  its  impedance  is  practically  zero. 

With  the  relative  deflections  thus  determined,  if  the  test 
coil  is  as  good  as  or  better  than  the  standard,  the  deflection 
will  be  either  zero  or  to  the  right.  If  the  winding  of  the 
test  coil  is  not  as  good — that  is,  has  more  short-circuited 
turns,  and  hence  lower  impedance,  than  the  standard  coil — 
the  deflection  will  be  to  the  left.  Thus  it  may  readily  be 
seen  that  by  the  operation  of  a  key  the  condition  of  the  test 
coil  as  compared  with  the  standard  coil  may  be  determined 
by  simply  watching  the  direction  of  the  galvanometer 
deflection.  Arrangement  has  been  made  by  which  another 
standard  coil  may  be  switched  into  circuit  to  be  used  as  a 
check  coil  in  order  to  determine  whether  the  instrument 
is  in  calibration.  For  convenience  the  operating  key  and 
the  galvanometer  key  may  be  combined  so  that  the  connec¬ 
tions  are  made  in  the  proper  sequence  by  a  single  operation. 
Spring  clips  or  jigs  may  be  designed  to  hold  the  terminals 
of  the  coils  to  be  tested  so  that  they  may  be  connected  for 
test  with  ease  and  rapidity. 

INDUCTION  METHOD. 

This  method  is  particularly  applicable  for  testing  field 
coils  for  motors  and  generators  as  well  as  any  coil  wound 
without  a  core  and  which  has  a  hole  of  sufficient  size  in 
the  center.  Field  coils  for  fan  motors  and  other  similar 
small  machines  may  be  tested  with  a  considerable  degree 
of  accuracy  for  a  number  of  turns,  for  short-circuited 


Fig.  3 — Connections  for  Induction  Method. 

turns  and  for  open  circuits.  Other  coils,  including  large- 
size  field  coils,  formed  armature  coils  and  other  miscella¬ 
neous  coils  of  almost  any  size  or  shape,  may  be  tested  for 
short-circuit  and  for  open  circuits.  The  apparatus  and 
connections  necessary  are  shown  in  Fig.  3. 
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The  iron  core  M  is  made  up  of  soft-annealed  iron  wire 
or  punchings  and  is  wound  with  a  carefully  insulated  ex¬ 
citing  winding  E.  This  exciting  winding  is  furnished  with 
alternating  current  from  an  alternator  of  ordinary  fre¬ 
quency,  usually  about  60  cycles  per  second,  some  means  of 
easily  and  accurately  adjusting  the  voltage  being  intro¬ 
duced  either  in  the  local  circuit  or  in  the  exciting  circuit 
of  the  alternator,  or  both.  An  alternating-current  volt¬ 
meter  and  operating  key,  as  shown,  should  be  provided  and 
connected  to  three  spring  clips  A,  B  and  C. 

OPERATION. 

A  coil  of  the  type  which  is  to  be  tested  should  be  care¬ 
fully  selected  as  a  standard.  It  should  be  slipped  over  the 
ring  to  a  position,  as  shown,  and  the  ends  inserted  in  the 
clips  B  and  C. 

It  then  acts  as  the  secondary  of  a  transformer  generating 
an  enif  which  will  be  recorded  by  the  voltmeter.  The  pri¬ 
mary  voltage  may  be  varied  until  the  needle  of  the  volt¬ 
meter  stands  at  any  desired  point. 

If,  now,  a  coil  to  be  tested  is  slipped  on  over  the  core  in 
the  same  manner  as  was  previously  done  with  the  standard 
coil  it  will  have  no  effect  on  the  voltage  generated  as 
shown  by  the  voltmeter  if  the  coil  is  in  proper  condition. 
If,  however,  the  coil  under  test  contains  short-circuited 
turns  it  will  exert  a  damping  effect  which  will  decrease  the 
voltage  generated  in  the  other  coil  by  a  greater  or  less 
amount,  depending  upon  the  extent  of  the  trouble.  If  it  is 
desirable  to  allow  a  certain  number  of  such  short-circuited 
turns  to  provide  for  commercial-winding  conditions  this 
may  be  cared  for  by  determining  the  corresponding  drop  in 
voltage  which  may  be  allowed,  as  show-n  on  the  voltmeter. 

If  the  coil  satisfactorily  passes  this  first  test  it  is  allowed 
to  rest  on  top  of  the  standard  coil.  The  ends  may  now  be 
touched  together  and  if  the  coil  is  not  open  this  act  will 
cause  the  voltmeter  needle  to  deflect  as  already  described 
in  the  case  of  a  short-circuit,  thus  giving  the  test  for  open 
circuits. 

To  test  for  the  number  of  turns,  the  ends  of  the  coil 
winding  are  inserted  in  the  spring  clips  A  and  B,  as  shown 
in  the  diagram.  Then  by  pressing  the  operating  key  the 
coil  under  test  will  be  substituted  for  the  standard  coil  in 
connection  with  the  voltmeter.  If  the  number  of  turns  is 
correct  the  voltmeter  reading  will  be  the  same  for  each 
coil;  if  the  number  of  turns  is  low  the  voltmeter  reading 
will  be  low,  and  vice  versa. 

In  order  to  make  allow'ance  for  commercial  variations  in 
winding,  the  standard  coil  may  be  wound  to  the  maximum 
allowable  turns  with  a  tap  taken  out  at  the  minimum  num¬ 
ber  of  turns  which  may  be  used  for  obtaining  the  passing 
points  on  the  voltmeter  reading. 

For  testing  miscellaneous  coils,  including  armature  coils, 
transformer  coils,  etc.,  for  short-circuits  and  opens,  any 
convenient  standard  coil  may  be  used,  as  a  definite  reading 
of  the  meter  is  not  necessary  for  these  two  tests.  The 
writer  has  seen  this  test  applied  to  formed  armature  coils 
as  large  as  4.5  ft.  long  by  2  ft.  wide  before  the  coils  were 
inserted  into  an  armature  or  alternator.  It  has  also  been 
used  on  large  field  coils;  in  fact,  almost  anything  that  can 
be  forced  on  to  the  ring  can  be  tested. 

DETAIL  OF  CONSTRUCTION. 

The  core  M  may  be  made  up  to  suit  local  conditions  as 
to  size  and  material.  For  miscellaneous  work  probably  the 
most  satisfactory  core  can  be  made  by  using  soft-annealed 
iron  wire  of  approximately  No.  20  gage  wound  up  into  a 
coil  about  15  in.  in  diameter,  the  cross-section  being  about 
0.75  in.  to  I  in.  in  diameter.  After  being  formed  into  shape 
it  should  be  tightly  taped  to  hold  it  in  shape  and  to  insulate 
it  thoroughly.  After  this  an  exciting  winding  is  added  cov¬ 
ering  the  entire  length  except  a  short  space.  This  winding 
may  also  be  adapted  to  local  conditions,  an  approximation 
being  two  or  three  layers  of  about  No.  18  wire.  The  core, 
after  being  wound  and  carefully  insulated,  should  be  cut 
squarely  in  two,  as  shown,  and  mounted  in  a  w’ooden  frame 


to  hold  it  upright.  This  type  of  core  is  so  flexible  that  an 
end  may  be  sprung  to  one  side  to  facilitate  insertion  of  the 
test  coils.  If  the  core  is  made  of  punchings  it  may  be 
necessary  to  cut  out  a  longer  section  and  make  a  remov¬ 
able  wedge  which  can  be  inserted  to  complete  the  magnetic 
circuit  when  accurate  tests  are  being  made. 

After  becoming  familiar  with  operation  and  require¬ 
ments  an  operator  can  readily  test  a  large  number  of  coils 
with  considerable  speed  and  sufficient  accuracy  for  com¬ 
mercial  purposes  by  this  method. 

THEORY  OF  OPERATION. 

In  order  to  understand  more  fully  the  operation  of  the 
apparatus  described  in  the  first  two  methods  it  will  be 
necessary  to  touch  lightly  upon  the  theory  involved. 

It  will  be  noticed  that  in  each  case  the  basic  principle  is 
that  of  the  Wheat.stone  bridge,  the  operation  of  which  with 
direct  current  is  very  familiar.  If  the  ordinary  bridge  tests 
were  applied  to  coils  a  difference  in  only  the  ohmic  resist¬ 
ance  could  be  detected,  but  this  difference  might  be  due  to 
difference  in  number  of  turns,  variations  in  diameter  of 
wire  or  short-circuited  turns.  When  a  low-frequency  alter¬ 
nating  current  is  substituted  for  the  direct  current  pre¬ 
viously  used  the  conditions  are  not  appreciably  altered.  The 
inductance  would,  of  course,  enter  into  the  measurement, 
causing  the  impedance  which  is  now  being  lueasurfd  to 
vary  slightly  from  the  ohmic  resistance  previously  obtained, 
but  as  the  frequency  is  low  the  reactance  is  low  and  hence 
the  difference  slight.  .As  the  frequency  is  increased  to  a 
very  high  value  the  reactance,  which  is  expressed  by  the 


Fig.  4 — Details  of  High-Frequency  Interruption. 

familiar  formula  2»’/L,  rapidly  increases  until  its  value 
becomes  exceedingly  large  as  compared  with  the  ohmic 
resistance.  Under  these  conditions  the  relations  previously 
described  are  directly  reversed  and  the  impedance  is  now 
approximately  equal  to  the  reactance,  and  the  ohmic  resist¬ 
ance  component  may  be  ignored.  Hence  the  factors  due  to 
variation  in  size  of  wire  and  other  things  affecting  the 
ohmic  resistance  no  longer  are  taken  into  consideration  in 
the  reading  which  is  obtained,  but  the  comparison  is 
affected  practically  only  by  changes  in  the  inductance  of 
the  coils. 

The  inductance  is  affected  inversely  as  the  number  of 
short-circuited  turns  in  the  coil,  and  since,  as  stated  above, 
the  inductive  reactance  is  practically  the  same  as  the  im¬ 
pedance  at  the  high  frequency  used  it  is  readily  seen  that 
the  tests  in  question  do  actually  compare  the  impedance  of 
the  coil  under  test  with  that  of  the  standard  coil  and  hence 
also  the  short-circuited  turns  of  the  coils. 

In  practice  a  frequency  of  from  800  cycles  to  1000  cycles 
per  second  has  been  found  sufficiently  high  for  commercial 
work.  This  frequency,  which  should  be  uniform  and 
steady,  may  be  obtained  by  various  types  of  apparatus,  only 
one  of  which  will  be  described  in  this  article.  This  type 
is  selected  on  account  of  its  simplicity  and  cheapness. 

SOURCE  OF  CURRENT 

The  high-frequency  current  which  is  used  for  the  above 
tests  may  be  obtained  by  means  of  an  apparatus  illus¬ 
trated  in  Fig.  4.  This  arrangement,  which  is  a  device  for 
interrupting  current  from  a  storage  battery,  consists  of  a 
small  motor  on  the  shaft  of  which  is  mounted  a  disk.  The 
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periphery  of  the  disk  is  slotted  at  regular  intervals  in  such 
a  manner  that  insulating  segments  may  be  inserted  and 
held  securely  in  place  so  as  to  interrupt  the  current  each 
time  the  brushes  bear  upon  them.  The  number  of  these 
insulating  segments  is  such  that  a  frequency  of  from  800 
cycles  to  1000  cycles  per  second  is  obtained  when  the  motor 
is  run  at  its  normal  speed.  Three  brushes  connected  in 
parallel  are  placed  in  the  positions  shown  in  the  plate  so 
as  to  make  contact  with  the  rim  of  the  disk.  The  fourth 
brush  is  then  placed  so  as  to  make  contact  with  a  solid 
slip-ring.  Thus,  when  the  plate  revolves  the  three  brushes 
connected  in  parallel  complete  the  circuit  with  the  battery 
every  time  a  brass  segment  passes  under  them.  The  three 
brushes  are  used  in  parallel  in  order  to  reduce  the  sparking 
which  is  likely  to  occur.  If  necessary,  a  small  transformer 
may  be  used  in  connection  with  this  interruption  device. 

The  above  methods  not  only  act  as  a  test  by  which  the 
impedance  coils  may  be  checked  with  that  of  a  standard, 
but  they  also  act  as  a  test  for  “open  circuits"  and  “crosses.” 
The  methods  are  not  laboratory  methods,  but  may  be  made 
strictly  commercial,  and  by  applying  a  little  thought  as  to 
local  conditions  the  results  obtained  by  their  use  will  be 
found  very  satisfactory  as  regards  accuracy,  efficiency  and 
si)eed. 


UNDERGROUND  DISTRIBUTION  IN  MEDIUM¬ 
SIZED  CITIES. 

Mr.  II.  B.  GEAR,  of  the  Commonwealth  Edison 
Company,  Chicago,  presented  valuable  information 
on  underground  distribution  in  medium-sized 
cities  at  the  recent  Iowa  Electrical  Association  conven¬ 
tion  at  Davenport.  He  first  pointed  out  that  the  pub¬ 
lic  desire  to  have  pole  lines  removed  from  important 
streets  arises  in  some  cases 
from  the  large  amount  of 
equipment  carried  on  such 
lines,  in  other  cases  from  the 
lack  of  care  in  keeping  lines 
in  neat  condition,  and  in  still 
other  cases  from  the  presence 
of  pole  lines  of  telephone  and 
electric-light  companies  on  the 
same  streets  so  as  to  occupy 
all  the  available  space  and 
badly  obstruct  the  landscape. 

He,  therefore,  called  attention 
to  some  things  which  could  be 
done  to  forestall  agitation  in 
favor  of  the  removal  of  over¬ 
head  lines  on  public  streets. 

Heavily  loaded  pole  lines  can 
sometimes  be  avoided  by  rout¬ 
ing  feeders  which  are  not  re¬ 
quired  on  a  business  street  by 
way  of  side  streets,  leaving 
nothing  in  the  important 
streets  except  the  distributing 
wires  actually  required  in  that 
locality.  After  minimizing  the 
number  of  lines,  service  drops 
should  be  maintained  neatly 
and  service  wires  to  large  consumers  of  20  kw  or  over 
should  be  run  down  the  pole  in  iron  conduit  to  the  base¬ 
ment.  Only  one  service  line  should  be  installed  for  each 
building  if  it  is  possible  to  make  one  do  the  work.  Where 
there  are  several  tenants  they  should  be  required  to  bring 
their  wiring  to  a  common  point.  If  the  telephone  and 
electric  lines  are  on  opposite  sides  of  the  street,  an  improve¬ 
ment  in  safety  and  appearance  can  be  made  by  consoli¬ 
dating  the  pole  lines,  placing  the  electric-light  equipment  at 


the  top  of  the  pole  and  the  telephone  equipment  below. 
Where  the  system  of  alleys  is  such  that  lines  can  be  routed 
so  as  to  keep  them  off  the  important  streets  this  should  be 
done.  Carrying  out  the  foregoing  suggestions  will  often 
serve  to  postpone  the  agitation  for  underground  construc¬ 
tion  for  a  number  of  years. 

Mr.  Gear  then  suggested  the  following  three  plans  for 
combination  overhead  and  underground  or  complete  under¬ 
ground  systems:  (i)  The  removal  of  lines  from  streets 
to  alleys  with  some  sort  of  underground  work  where 
needed  for  street  lighting  or  where  the  alley  system  is  not 
continuous.  (2)  An  underground  system  for  the  feeders 
and  the  principal  parts  of  the  primary  mains,  but  with  the 
transformers,  secondary  mains  and  service  lines  overhead 
in  the  alleys.  (3)  Alley  construction  not  permissible  and 
both  primary  and  secondary  distribution  underground. 

The  illustration  shows  a  section  of  city  where  all  con¬ 
struction  must  be  underground.  There  are  continuous 
alleys  on  each  side  of  State  Street,  thus  permitting  the 
transformers,  secondaries  and  service  wires  to  be  over¬ 
head.  The  alleys  could  be  used  as  through  routes  of  over¬ 
head  feeders  going  to  residence  territory  beyond.  If 
streets  could  not  be  crossed  with  overhead  wires  it  would 
be  necessary  to  extend  the  feeders  through  the  Broad 
Street  or  Main  Street  conduit  lines  to  the  boundary  of  the 
underground  district  at  Sixth  Street,  and  take  them  over¬ 
head  into  the  alleys  at  that  point.  The  feeder  supplying 
energy  to  the  underground  district  would  be  extended 
along  Broad  Street  with  branches  at  Second,  Eourth  and 
Fifth  Streets.  This  would  permit  the  alley  in  each  block 
to  receive  energy  from  the  underground  line  at  one  end. 

If  there  were  no  alleys,  as  between  Broad  and  Main 
Streets,  a  complete  underground  system  would  be  required. 
This  would  include  transformers  in  the  manholes  at  street 
corners  with  handholes  and  laterals  at  intermediate  points 


Map  Showing  Underground  System. 

in  sufficient  number  to  permit  all  buildings  to  be  served 
without  excessive  lengths  of  sub-sidewalk  or  basement 
wiring.  Where  sidewalks  are  excavated  out  to  the  curb 
line  it  is  usually  possible  to  make  one  line  serve  for  the 
building  in  which  it  enters  and  the  building  immediately 
adjoining.  A  possible  arrangement  of  laterals  and  hand¬ 
holes  is  indicated  for  two  of  the  blocks.  The  secondary 
system  would  become  a  network  supplying  energy  for 
each  street  in  the  section  by  a  transformer.  Large  cus- 
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tomers,  that  is,  those  requiring  50  k\v  or  more,  should 
preferably  be  served  by  transformers  located  in  a  fire¬ 
proof  vault  under  the  sidewalk  or  in  the  basement  of  their 
building,  as  shown  at  the  southeast  corner  of  Fourth  and 
Broad  Streets.  If  the  lines  w'ere  overhead  this  would  be 
done  by  hanging  extra  transformer  equipment  in  the  rear, 
as  shown  at  the  northwest  corner  of  Third  and  Broad 
Streets. 

If  motor  service  is  given  from  the  ordinary  system  for 
elevator  service  or  other  purposes  which  require  installa¬ 
tions  of  10  kw  and  upward,  space  must  be  provided  in  a 
separate  manhole  or  in  the  basement  of  the  building  for 
the  motor-service  transformers.  If  motor  service  is  sup¬ 
plied  by  500-volt  direct  current,  extra  ducts  and  service 
laterals  must  be  provided  for  the  circuits.  If  the  street¬ 
lighting  service  is  operated  on  a  series  circuit  provision 
must  be  made  for  extra  laterals  running  to  lamp-posts. 
These  laterals  may  extend  from  the  alley  out  to  the  street 
corner  in  some  cases,  as  shown  at  Third  and  State  and 
Fifth  and  State  Streets. 

The  number  of  ducts  required  in  the  main  lines  will  be 
determined,  of  course,  by  the  number  of  different  kinds  of 
service  lines  and  the  number  of  feeders  of  each  kind.  In 
building  conduit  lines  from  50  per  cent  to  100  per  cent 
reserve  should  be  allowed  in  the  main  conduit,  as  the  extra 
expense  of  spare  ducts  while  the  conduit  is  being  laid  is 
small  compared  with  the  expense  of  laying  additional  ducts 
later  on  as  may  be  required.  In  general,  if  two  ducts  are 
to  be  occupied  from  the  start  at  least  four  ducts  should  be 
laid,  and  if  four  ducts  are  to  be  occupied  six  or  nine 
should  be  laid.  Where  more  than  one  duct  line  is  laid  part 
of  the  through  line  should  be  routed  in  each,  and  the 
separation  of  important  circuits  should  be  carried  out  as 
far  as  possible. 

UNIT  COSTS. 

As  to  the  expense  of  installation,  general  values  can¬ 
not  be  given,  but  there  are  some  unit  costs  which  are 
fairly  standard. 

Four-duct  or  six-duct  conduit  lines  can  be  built  for 
about  25  cents  per  duct-foot,  or  $i  per  running  foot  for  a 
four-duct  line  and  $1.50  per  running  foot  for  a  six-duct 
line.  nine-duct  line  would  cost  somewhat  less  than  this 
per  duct. 

Service  handholes  can  be  built  at  from  $35  to  $45  each. 
Intersection  manholes,  which  must  be  big  enough  for 
transformer  or  junction  boxes,  will  cost  from  $125  to 
$200  each.  Iron-pipe  laterals  from  handholes  to  buildings 
cost,  complete,  about  40  cents  per  running  foot. 

In  the  particular  case  illustrated  the  investment  required 
to  serve  a  load  of  600  kw  in  the  twenty  blocks  from  an 
all-overhead  system  in  the  alleys  (assuming  the  alley  sys¬ 
tem  to  be  general)  have  been  estimated  to  be  approximately 
$10,000. 

With  the  feeders  and  principal  mains  underground  and 
the  transformer  and  service  distribution  lines  overhead 
the  total  investment  would  be  appro.ximately  $24,000,  of 
which  about  $16,000  would  be  the  cost  of  underground 
equipment. 

If  the  entire  supply  system  were  underground,  no  over¬ 
head  lines  being  permitted,  the  investment  would  be 
$50,000. 

These  figures  do  not  include  any  street-lighting  service 
lines  or  separate  motor  circuits.  The  investment  per  kilo¬ 
watt  with  overhead  lines  would  amount  to  $16.66.  With 
the  principal  mains  underground  and  transformers  and 
service  lines  overhead  the  investment  would  be  $30  per 
kilowatt.  With  an  entirely  underground  system  the  invest¬ 
ment  would  be  approximately  $83.33  kilowatt.  Thus 
an  all-underground  system  is  about  five  times  as  expensive 
as  an  all-overhead  system. 

The  superintendent  whose  experience  is  confined  to 
operating  overhead  lines  is  fearful  of  the  difficulty  of 
maintaining  underground  circuits.  The  introduction  of 


reliable  disconnection  switches  during  the  last  few  years 
permits  cable  branches  to  be  readily  cut  off  so  as  to  leave 
only  a  small  section  out  of  service  while  repairs  are  being 
made.  Cable  terminals  on  poles  may  end  at  a  disconnect¬ 
ing  pothead,  which  may  be  opened,  leaving  the  cable  dead 
while  other  parts  of  the  circuit  are  fed  with  energy  from 
another  point  during  repairs.  With  underground  circuits 
equipped  in  this  manner  it  is  possible  to  remedy  trouble 
promptly  without  seriously  interfering  with  the  service  of 
any  considerable  portion  of  the  city. 

The  experience  of  the  author  for  five  years  with  cable 
properly  installed  and  equipped  with  suitable  terminals 
where  they  connect  to  overhead  lines,  he  said,  showed  the 
underground  system  to  be  more  reliable  than  an  overhead 
system.  The  author  remarked  that  a  system  by  which 
the  main  lines  are  placed  underground  and  the  distribut¬ 
ing  lines  and  transformers  are  kept  above  ground  is  the 
cheapest  solution  of  the  problem  of  removing  lines  from 
public  streets  where  the  arrangement  of  alleys  permits  this 
to  be  done.  Where  the  load  is  such  that  transformers  of 
more  than  50  kw  are  required  in  each  manhole  the  diffi¬ 
culty  of  securing  the  necessary  space  increases  and  it  is 
usually  necessary  to  adopt  some  form  of  low-tension  dis¬ 
tribution  after  the  density  of  the  load  reaches  this  point. 
Such  distribution  is  more  expensive  than  a  system  employ¬ 
ing  transformers  near  the  load,  and  is  adopted  only  where 
loads  become  so  large  that  sufficient  space  cannot  be 
secured  in  the  streets  for  the  necessary  transformer  equip¬ 
ments. 

In  answering  a  question  as  to  the  position  of  electric- 
light  and  telephone  wires  on  combination-pole  lines,  Mr. 
Gear  said  that  the  lighting  wires  should  always  be  placed 
on  top,  for  reasons  of  safety,  as  a  No.  6  electric-light  wire 
is  much  less  likely  to  break  than  is  a  telephone  wire.  There 
is  a  distance  of  5  ft.  between  electric-light  and  telephone 
lines.  Answering  a  question  as  to  the  relative  merits  of 
tile  and  cement  pipes  for  conduits,  he  said  that  his  com¬ 
pany  uses  both.  The  cement  pipe  is  of  longer  length, 
which  is  an  advantage  in  one  way.  but  makes  handling 
more  difficult.  Cement  pipe  requires  ninety  days’  season¬ 
ing  to  be  strong  enough  .for  laying.  The  company  uses 
considerable  single-tile  duct  conduit,  mainly  for  the  rea¬ 
son  that  it  gives  more  tile  wall  between  9ooo-volt  cables 
than  does  multiple-duct  tile.  Steel-clad  cable  buried  di¬ 
rectly  in  the  ground  in  parkways  and  lawns  makes  good 
construction  where  it  can  easily  be  dug  up,  but  is  not 
good  in  paved  streets. 

.Ks  to  lightning  protection  at  junctions  of  overhead  and 
underground  lines  Mr.  Gear’s  practice  is  to  place  arresters 
at  the  pole  adjacent  to  the  cable  pole.  Statistics  in  Chi¬ 
cago  show  that  the  company  loses  0.5  per  cent  of  its  trans¬ 
formers  per  year  by  lightning.  According  to  this  it  could 
be  figured  out  mathematically  that  it  would  pay  to  put  in 
one  lightning  arrester  at  each  50-kw  transformer  or  for 
every  group  aggregating  50  kw  provided  the  arresters 
could  be  located  so  as  to  protect  the  entire  group.  As 
smaller  transformers  are  too  much  scattered  to  make  this 
plan  feasible,  the  problem  is  not  easy  to  solve  for  the 
small  transformers.  His  company’s  practice  has  been  to 
place  arresters  from  2000  ft.  to  1500  ft.  apart.  On  the 
other  hand,  those  who  have  investigated  the  theory  and 
behavior  of  lightning  show  that  it  will  travel  only  a  short 
distance  along  a  pole  line. 

He  considered  it  inevitable  that  a  certain  number  of 
lightning  arresters  should  be  destroyed  because  the  build¬ 
ing  of  one  arrester  which  would  take  care  of  all  kinds  of 
lightning  discharges  would  be  equivalent  to  putting  a 
safety  valve  on  a  i-hp  boiler  which  would  be  good  for  a 
200-hp  boiler.  If  it  were  large  enough  to  take  the  large.st 
-  discharges,  it  wovild  create  too  much  disturbance  on  taking 
a  small  discharge. 

In  answering  a  question  as  to  the  kind  of  ground  con¬ 
nection  used  in  Chicago,  Mr.  Gear  stated  this  to  be  a  length 
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of  0.5-in.  galvanized-iron  pipe,  with  a  cap  of  malleable 
iron  to  serve  the  double  purpose  of  making  the  wire  con¬ 
nection  and  protecting  the  end  of  the  pipe  while  it  is 
being  driven. 


SELF-IGNITING  OIL  ENGINES  IN  LIGHTING  PLANT 
AT  CLEBURNE,  TEX. 

OX  Jan.  19,  1911,  the  new  electric  generating  station  of 
the  Cleburne  (Tex.)  Gas  &  Electric  Company  was 
started  up,  and  since  then  this  plant,  with  two  225-hp 
Diesel  engine-driven  sets,  has  been  in  almost  continu¬ 
ous  operation,  carrying  the  local  commercial  and  street¬ 
lighting  and  railway  load  and  regularly  sustaining  during 
the  peak  periods  overloads  of  10  per  cent  and  more.  The 
Cleburne  company  is  controlled  by  the  same  interests 
which  operate  the  highly  successful  and  efficient  Diesel- 
engine-driven  station  at  Sherman,  Tex.,  and  as  a  result  of 
the  fuel  saving  and  satisfactory  operation  of  this  earlier 
installation  a  similar  but  improved  type  of  self-igniting 
oil  engine  has  been  used  in  the  new  plant.  During  the 
construction  of  the  Cleburne  station  6  miles  of  electric 
street  railway  were  completed  and  put  into  operation  in  the 
town,  absorbing  the  power  reserve  intended  to  be  main¬ 
tained  and  necessitating  in  the  immediate  future  the  addi¬ 
tion  of  the  third  oil-engine  unit  for  which  the  station  is 
designed. 

The  fuel  used  at  Cleburne  is  crude  Texas  petroleum, 
which  has  been  previously  desulphurized.  This  oil  con¬ 
tains  about  18,000  heat  units  per  pound,  and  in  the  storage 
tanks  at  the  plant  costs  $1.20  per  barrel,  each  barrel  con¬ 
taining  42  gal.  This  fuel  is  stored  in  two  9000-gal.  tanks 
buried  in  pits  outside  the  plant  and  suitably  ventilated  for 
the  release  of  the  gases  formed  during  warm  weather. 

Perhaps  no  more  striking  illustration  could  be  given  of 
the  small  fuel  consumption  of  these  engines  than  the 
means  provided  for  supplying  them  with  their  fuel  oil. 
From  the  outside  storage  tanks  the  oil  is  pumped  by  hand 
into  the  pair  of  small  38-gal.  steel  tanks  arranged  with 
level  gages,  as  shown  in  Fig.  i.  During  each  twelve-hour 
shift  these  tanks  must  be  filled  several  times  by  means  of 
the  small  crank-driven  centrifugal  pump.  About  250 
gal.  of  oil  is  now  being  used  daily,  requiring  that  the  tanks 


Fig.  1 — Fuel-Oil  Tank  and  Switchboard  in  Cleburne  Station 


be  pumped  up  at  least  twice  each  shift.  This  arrangement 
of  fuel  supply  requires  the  minimum  quantity  of  oil  inside 
the  station  and  keeps  the  immediate  supply  under  the  close 
supervision  of  the  engineer.  The  small  quantity  of  fuel 
taken  by  these  engines  is  more  graphically  expressed  by 


the  estimate  that  each  unit  requires  about  a  teaspoonful 
of  oil  per  stroke. 

Each  engine  is  supplied  fiom  its  corresponding  tank, 
shown  in  Fig.  i,  provision  being  made  for  a  third  tank  for 
the  additional  unit.  Arrangements  are  also  being  made  for 


Fig.  2 — Interior  of  Diesel  Engine  Lighting  Plant  at  Cleburne. 


feeding  any  or  all  of  the  engines  from  any  tank  by  manipu¬ 
lating  the  proper  valves. 

The  engines,  which  are  shown  in  Figs.  2  and  3,  have 
three  l6-in.  x  24-in.  vertical  cylinders,  each  engine  being 
direct-connected  to  drive  at  164  r.p.m.  a  187-kw,  2300-volt. 
60-cycle,  three-phase  General  Electric  alternator.  On  each 
shaft  between  the  engine  and  generator  is  mounted  a 
14,000-lb.,  8-ft.  flywheel  to  assist  the  regulation  of  the 
shaft’s  angular  rotation. 

The  Cleburne  engines  are  unusual  among  Diesel  instal¬ 
lations  in  having  their  air  compressors  direct-driven  from 
the  main  engine  shaft  by  means  of  flexible  couplings. 
These  couplings,  each  of  which  transmits  about  20  hp, 
comprise  pairs  of  intermeshing  quills,  the  fingers  of  which 
are  linked  together  by  piles  of  belt-leather  links  having 
eyes  cut  in  each  end.  The  compressors,  which  supply  air 
at  pressures  up  to  75  atmospheres,  or  about  1125  lb.  per 
square  inch,  for  use  in  feeding  the  fuel  oil  and  for  starting 
the  engines  from  rest,  are  of  the  Ingersoll-Rand  three- 
stage  type,  with  cylinders  respectively  8  in.,  5  in.  and  2^ 
in.  in  diameter  and  8  in.  in  stroke.  They  are  capable  of 
compressing  about  25  cu.  ft.  of  free  air  per  minute  to  the 
pressure  named.  Between  each  successive  compression  the 
air  is  cooled  by  circulating  water. 

Storage  for  the  compressed  air  at  these  high  pressures 
is  provided  by  si.x  drawn-steel  tanks  or  “bottles”  with 
which  each  engine  is  equipped.  Two  of  these  bottles 
normally  “float”  on  the  compressed-air  line  feeding  oil 
into  the  engine  cylinders,  while  the  others  are  held  in 
reserve  as  storage  tanks  for  starting  the  engines. 

Preliminary  to  starting  a  mark  on  the  flywheel  of  the 
engine  must  be  brought  opposite  to  a  steel  pointer  on  the 
frame.  Only  one  cylinder  of  each  engine  is  equipped  for 
compressed-air  starting  duty  on  account  of  the  several 
additional  parts  required  which  complicate  the  construc¬ 
tion.  Either  engine  will  start  easily  on  about  one-third  of 
the  compressed  air  reserved  for  it,  and  in  case  of  exhaus¬ 
tion  of  its  own  supply  the  reservoir  of  the  other  unit  can 
be  drawn  upon  by  opening  cross-connecting  valves.  If 
all  the  compressed  air  in  the  station  should  be  lost  one  of 
the  compressors  might  be  separately  driven  to  restore  the 
charge  or  a  flask  of  carbon  dioxide  from  a  bottling  works 
near  the  Cleburne  plant  could  be  pressed  into  service. 
With  an  assistant  the  engineer  of  the  station  declares  that 
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he  can  put  a  unit  into  service  in  less  than  thirty  seconds. 

The  exhaust  from  the  engine  ports,  at  about  35  lb.  back 
pressure  and  750  deg.  Fahr.,  is  led  through  a  14-in.  pipe 
and  down  into  a  6-ft.  x  24-in.  cylindrical  tank  outside  the 
building.  From  this  a  12-in.  outlet  pipe  rises  6  ft.  above  the 


Fig.  3 — 225-hp  Diesel  Unit,  Showing  Valve  Mechanism,  Direct- 
Connected  Compressor,  etc. 

roof  of  the  building  opening  to  the  atmosphere.  The  in¬ 
stallation  is  practically  noiseless  when  in  operation.  The 
engine  cylinders  are  cooled  by  circulating  water  at  about 
100  deg.  Fahr.,  obtained  from  a  source  near  the  station, 
where  it  has  already  been  employed  to  do  useful  cooling 
work  before  entering  the  Diesel  cylinder  jackets. 

For  supplying  the  550-volt  direct  current  for  the  6  miles 
of  local  trolley  line  on  which  three  cars  are  now  operated  a 
loo-kw,  self-starting  synchronous  motor-generator  set  is 
installed  in  the  station.  A  constant-current  transformer 
also  supplies  in  suitable  form  the  energy  for  fifty-six  6.6- 
amp  series  inclosed-arc  lamps.  The  black-slate  General 
Electric  switchboard  is  fully  provided  with  panels,  switches 
and  meters  for  the  various  machines  and  outgoing  lines, 
and  is  equipped  with  a  Tirrill  regulator  which  holds  the 
lighting  pressure  very  nearly  uniform  in  spite  of  the  peaks 
of  trolley  demand. 

.-\t  the  present  time  the  Cleburne  plant  is  producing 
about  9  kw-hours  per  gallon  of  fuel  oil.  On  a  recent  date 
when  the  station  output  was  2030  kw-hours  236  gal.  of  oil 
were  required,  and  again  with  an  output  of  229o  kw-hours 
251  gal.  of  oil  were  consumed.  The  load  conditions  under 
which  these  results  were  obtained  are  characteristic  of  a 
small  plant  carrying  mixed  railway  and  lighting  load.  The 
plant  load  is  less  than  one-quarter  during  six  hours,  half¬ 
rating  during  twelve  hours,  rising  to  full  load  the  re¬ 
mainder  of  the  time,  during  about  three  hours  of  which  it 
reaches  10  per  cent  overload.  This  overload  is  regularly 
carried  by  the  internal-combustion  engines  without  diffi¬ 
culty.  In  fact,  25  per  cent  overload  has  been  carried  by 
the  station  for  fifteen  minutes  at  a  time,  but  during  a 
recent  unexpected  peak  of  demand  when  the  load  reached 
150  per  cent  the  operation  of  the  plant  was  interrupted  for 
two  or  three  minutes  until  service  could  be  restored  by 
starting  up  the  engines  again.  The  present  overload  con¬ 
ditions  will  be  relieved  and  a  suitable  margin  of  reserve 
capacity  restored  as  soon  as  the  third  unit  can  be  installed. 

The  Cleburne  Electric  &  Gas  Company,  which  operates 
this  station,  has  1000  local  lighting  customers  and  about 
275  hp  connected  load  in  motors,  besides  its  railway  serv¬ 
ice.  The  company  is  controlled  by  the  Dallas  Security 
Company,  of  Dallas,  of  which  Mr.  R.  B.  Stichter  is  gen¬ 
eral  manager.  Mr.  Thomas  Cook  is  local  superintendent 
at  Cleburne  and  Mr.  C.  G.  Campbell  is  chief  engineer. 


CYLINDER  AND  BEARING  LUBRICATION  TESTS. 

For  the  purpose  of  determining  the  friction  and  lubrica¬ 
tion  obtained  in  bearings  and  steam  cylinders  under  various 
conditions  of  speed,  temperature,  pressure,  design,  fit,  etc.. 
Prof.  E.  A.  Flowers,  of  the  electrical  department  of  the 
University  of  Missouri,  has  conducted  a  number  of  tests 
at  the  university  experiment  station,  reproducing  so  far  as 
possible  the  actual  conditions  of  bearing  and  cylinder 
lubrication. 

The  bearing  test  was  made  on  an  oil-ring  bearing,  spe¬ 
cially  mounted,  the  shaft  being  driven  by  a  small  electric 
motor.  Measuring  the  power  taken  by  this  motor  and  sub¬ 
tracting  its  own  losses  enabled  the  power  absorbed  in  the 
bearings  to  be  computed.  With  the  bearing  tested  it  was 
found  that  one  oil-ring  worked  not  so  well  as  two,  in  spite 
of  manufacturers’  advice  against  adding  the  second  ring, 
predicting  interference  troubles.  This  second  ring  im¬ 
proved  the  lubrication  when  the  two  rings  were  kinked  or 
bent  out  of  flat  planes,  so  as  to  keep  free  of  each  other. 
Long  runs  made  with  a  given  lubricant  showed  that  in  a 
mechanical  sense  there  is  no  “wearing  out”  of  oil  due  to 
use,  even  when  a  great  deal  of  metal  has  been  worn  away. 
Of  course,  the  oil  may  gum,  due  to  a  chemical  change,  but 
when  freed  of  this  material,  together  with  the  dirt,  etc., 
the  remaining  liquid  has  precisely  the  same  lubrication 
constants  as  ever.  At  the  recent  convention  of  the  Missouri 
Electrical  Association  Professor  Flowers  also  pointed  out 
that  in  the  average  bearing  most  of  the  wear  occurs  dur¬ 
ing  the  periods  of  starting,  before  the  oiling  devices,  rings 
or  other  means  have  brought  up  sufficient  lubrication.  This 
is  best  illustrated  by  comparison  of  the  wear  in  the  case  of 
machines  frequently  stopped  and  started,  and  others,  like 
turbines,  which  run  almost  continuously  under  adequate 
lubrication  and  show'  tool  marks  after  long  operation.  The 
friction  in  a  bearing  is  that  of  the  lubricant  itself,  and  is 
entirely  independent  of  the  material  of  the  surfaces,  which 
do  not  make  contact  in  a  properly  oiled  bearing.  For  fric- 


Apparatus  for  Measuring  Steam-Cylinder  Piston  Friction. 


tion-reduction  purposes  the  special  bearing  materials  used 
in  bearings  are  actually  thus  available  only  during  the  start¬ 
ing  periods,  although,  of  course,  there  are  many  other 
considerations  requiring  the  use  of  such  material. 

For  testing  the  lubrication  of  steam  cylinders  under 
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actual  conditions  Professor  Flowers  arranged  the  motor- 
driven  piston  apparatus  illustrated.  A  tandem  pair  of  pis¬ 
tons,  linked  by  a  connecting  rod,  is  provided  to  be  recipro¬ 
cated  in  the  long  cylinder  shown.  The  steam,  oiled  by 
engine-type  lubricators,  is  admitted  to  the  intermediate 
space  between  the  two  pistons  through  the  lagged  pipes 
shown,  the  condensation  being  withdrawn  from  the  cylin¬ 
der  by  a  drain  and  tap  below.  As  the  pressure  in  the 
cylinder  is  exerted  oppositely  on  both  pistons  it  has  no 
tendency  to  produce  motion,  the  pistons  being  crank-driven 
by  the  motor.  The  input  of  this  motor,  after  subtracting 
its  losses,  besides  other  minor  corrections,  is  taken  to  be 
the  friction  loss  of  the  apparatus.  Tests  were  made  under 
various  temperatures,  pressures  and  piston  conditions,  and 
the  results  obtained,  although  somewhat  surprising,  were 
definitely  reproducible  time  after  time.  For  example, 
keeping  the  cylinder  contents  at  atmospheric  pressure,  it 
was  found  that  the  piston  friction  varied  inversely  with  the 
increase  of  temperature,  doubtless  due  to  the  decreasing 
viscosity  of  the  oil  at  the  higher  temperatures.  But  on 
raising  both  temperature  and  pressure  above  the  atmos¬ 
pheric  boiling  point,  212  deg.  Fahr.,  the  friction  was  found 
to  increase  with  the  increased  pressure  and  temperature 
up  to  a  steam  pressure  of  20  lb.  per  square  inch,  beyond 
which  the  experiments  have  not  yet  been  completed.  The 
experiments  were  also  varied  by  using  different  piston 
speeds,  piston-ring  pressures,  etc. 

In  discussing  his  experiments,  which  are  considered  to 
be  only  fairly  begun.  Professor  Flowers  described  the 
qualifications  of  proper  lubricants  for  different  uses,  and 
outlined  their  general  purpose  to  reduce  wear,  tempera¬ 
ture  rise  and  energy  losses  between  moving  surfaces. 
Friction,  he  remarked,  is  an  inverse  function  of  the  vis¬ 
cosity  of  an  oil,  and,  although  different  oils  have  different 
viscosities  at  ordinary  temperatures,  they  all  reach  ap¬ 
proximately  the  same  viscosity  at  a  temperature  above  600 
deg.  The  increase  of  piston  friction  with  rise  in  pressure, 
overbalancing  the  expected  tendency  to  decrease  due  to 
the  accompanying  temperature  rise,  suggests  that  possibly 
unexpected  friction  losses  may  take  place  in  high-pres¬ 
sure  cylinders,  as  was  pointed  out  in  the  discussion  of 
Professor  Flowers’  paper.  Mr.  W.  W.  Humphrey,  of  St. 
Louis,  remarked  that  in  some  tests  undertaken  to  find  the 
effect  of  a  flow  of  current  through  a  lubricated  bearing  on 
the  friction  of  the  bearing  it  seemed  impossible  to  formu¬ 
late  any  definite  law  connecting  the  friction  with  the  cur¬ 
rent  strength. 


ICE-PLANT  DISCUSSION  AT  IOWA  CONVENTION. 


Mr.  G.  VV.  Dumont,  of  Omaha,  Neb.,  read  a  paper  en¬ 
titled  “Refrigerating  Advantages  and  Disadvantages”  at 
the  recent  Iowa  electrical  convention  at  Davenport.  He 
treated  the  subject  under  two  heads:  First,  the  installation 
of  an  ice-making  plant  in  connection  with  the  central  sta¬ 
tion,  and,  second,  the  supply  of  electric  power  for  refriger¬ 
ating  machines  owned  by  various  consumers. 

Speaking  of  central-station  ice-making  plants  for  small 
towns  with  plants  of  a  daily  capacity  of  from  3  tons  to  10 
tons,  he  said  it  was  generally  better  to  use  electric  motors 
than  to  install  a  separate  engine  to  drive  the  compressor 
for  the  ice  plant.  As  to  the  electrical  energy  required  for 
driving  ice  plants  he  referred  to  the  figure  of  68  kw- 
hours  per  ton  of  ice,  said  to  have  come  from  the  Common¬ 
wealth  Edison  Company  of  Chicago.  He  declared  this 
excessive  and  said  that  48  kw-hours  per  ton  of  ice  made 
was  an  ample  allowance.  At  Norfolk,  Neb.,  a  plant  is 
being  operated  on  32  kw-hours  per  ton,  and  a  plant  has 
recently  been  contracted  for  at  Shenandoah,  la.,  in  connec¬ 
tion  with  which  there  is  a  manufacturer's  guarantee  of 
37.5  kw-hours  per  ton. 

The  ice  made  can  either  be  sold  to  an  ice  dealer  or 


retailed  direct  by  the  company.  He  favored  the  latter 
course  as  giving  the  company  better  control  of  the  market. 

Taking  up  refrigerating  machines  for  consumers,  the 
field  for  these  was  among  meat  markets,  ice-cream  fac¬ 
tories,  produce  dealers,  etc.  He  criticised  severely  the  lack 
of  readiness  of  some  central-station  men  to  quote  rates  on 
this  kind  of  business.  He  told  of  some  experiences  of  his 
where  he  had  the  contract  almost  closed  for  an  ice 
machine,  and  went  with  the  customer  to  the  electric-light 
company’s  office  to  get  the  company’s  rate.  No  one  seemed 
to  be  ready  to  give  the  rate  and  they  were  referred  from 
one  clerk  to  another  until  finally  they  were  told  they  would 
have  to  wait  until  Mr.  So  and  So  came  back,  as  he  handled 
all  the  motor  business.  He  urged  central-station  men  to 
get  their  rates  printed  so  that  they  can  be  quoted  on  appli¬ 
cation  by  any  employee.  In  answer  to  a  question  as  to 
what  rates  would  be  satisfactory  for  this  class  of  business 
he  said  that  any  rate  not  over  4  cents  per  kw-hour  would 
be  satisfactory.  The  point  he  wanted  to  make  was  that 
the  central  station  must  have  something  definite  to  offer 
when  asked  for  rates  rather  than  leave  the  whole  matter 
indefinite  and  thereby  lose  the  business.  As  to  the  compe¬ 
tition  between  natural  and  artificial  ice  he  said  that  the 
demand  is  undoubtedly  for  artificial  ice,  consumers  ap¬ 
parently  holding  it  to  be  superior  to  the  natural  product. 

Mr.  Austin  Burt,  of  Waterloo,  in  discussing  this  paper, 
emphasized  the  importance  of  contracts  for  off-peak  loads. 
At  Waterloo,  where  many  such  contracts  have  been  taken, 
it  is  provided  in  the  contract  that  the  consumer  will  when 
requested  shut  off  his  motors  during  specified  peak-load 
hours.  If  he  does  not  do  this  the  company  has  the  right  to 
cancel  the  contract.  The  company  makes  use  of  this 
option  only  in  case  its  usual  reserve  capacity  is  insufficient 
to  carry  the  peak  loads,  because  of  one  generating  unit 
being  shut  down  for  repairs  or  for  some  other  reason. 

Mr.  R.  E.  Lee,  of  Clarinda,  la.,  did  not  agree  with  Mr. 
Dumont  that  the  motor-driven  compressor  was  better  than 
the  engine-driven.  His  principal  objection  to  motor  drive 
seemed  to  be  the  lack  of  flexibility  in  speed  control  of  the 
compressor.  He  also  objected  to  taking  up  the  capacity  of 
the  electric  plant  with  motor  drive  for  the  ice  machines. 
His  company  has  two  engine-driven  ice-machine  compres¬ 
sors,  careful  consideration  having  been  given  to  motor 
drive  before  the  installation  of  each.  He  finds  it  desirable 
to  vary  the  speed  of  the  ice  machines  from  day  to  day  and 
hour  to  hour.  The  cost  of  ice  manufacture  depends  on  the 
output  of  the  plant.  One  year  when  his  plant  ran  its  full 
capacity  the  cost  was  $1.56  per  ton;  another  year,  when 
less  ice  was  made,  the  cost  went  up  nearly  to  $2  per  ton. 

Mr.  Dumont  called  attention  to  the  fact  that  Mr.  Lee’s 
conditions  at  Clarinda  are  rather  unusual  in  that  he  has  so 
large  a  day  load  that  the  capacity  of  the  electric  plant 
could  not  be  spared  for  motor-driven  ice  machines.  His 
remarks  as  to  motor  drive  being  better  for  small  plants,  he 
said,  applied  to  those  having  but  little  day  load,  which  is  a 
condition  usually  met. 


FURNACE  DESIGN  FOR  NATURAL-GAS  COM¬ 
BUSTION. 

An  unusual  arrangement  and  number  of  burners  has 
been  employed  in  the  case  of  two  ioi6-hp  batteries  of  boil¬ 
ers  recently  installed  in  the  plant  of  the  Oklahoma  City 
Gas  &  Electric  Company.  Under  each  508-hp  unit  twenty- 
nine  burners  are  used,  supplied  from  two  sets  of  gas 
headers.  The  burners  are  set  roughly  parallel  with  the 
slant  of  the  boiler  tubes,  giving  their  flames  a  huge  sweep 
against  the  rear  wall  before  curving  back  and  traversing 
the  three  boiler  passes.  The  brick  checkerwork  construc¬ 
tion  which  is  commonly  used  with  gas-burning  furnaces 
has  been  replaced  by  a  double  row  of  brick  piers,  having 
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their  diagonals  set  parallel  to  the  furnace  walls.  The 
burner  flame  is  thoroughly  broken  up  in  passing  through 
and  around  these  piers,  which  are  expected  to  stand  up 
better  than  the  usual  checkerw'ork  construction.  Each  of 
the  twenty-nine  burners  used  is  rated  at  2  hp  under  4-oz. 
gas  pressure,  and  with  8-oz.  pressure  employed  will  prob¬ 
ably  average  50  hp  per  burner,  enabling  the  508-hp  boil¬ 
ers  to  be  operated  at  considerable  overload  when  desired. 


THE  COOPER’S  CREEK  TOWERS  OF  THE  PUBLIC 
SERVICE  ELECTRIC  COMPANY,  CAMDEN,  N.  J. 

By  R.  D.  Coombs. 

The  Public  Service  Electric  Company’s  power  house  at 
Camden,  N.  J.,  is  situated  near  Cooper’s  Creek.  All  the 
electric  circuits  originally  crossed  the  creek  in  submarine 
cables,  but  owing  to  the  shallow  channel  it  was  found  that 
the  river  traffic  interfered  with  the  continuous  service  of 
the  cables.  In  addition,  since  the  number  of  circuits  is 
relatively  very  large,  the  original  arrester  houses  at  the 
creek  became  inadequate  for  the  heavy  service. 

The  general  e.xperience  of  transmission-line  construction 
is  that  aerial  lines  are  much  less  expensive  in  first  cost 
than  underground  lines  and  in  many  instances  more 
economical  in  maintenance.  This  fact  was  further  em¬ 
phasized  by  the  local  conditions,  and  it  was  decided  to 
replace  the  submarine  cables  by  aerial  wires,  particularly 
the  high-tension  transmission  circuits. 

In  the  neighborhood  of  the  crossing  the  ground  is  a  low- 
lying,  tidal  swamp,  with  the  surface  of  the  ground  at  ap¬ 
proximately  high-water  level.  It  was  therefore  necessary 
to  use  pile  foundations  under  the  towers,  but  it  was  possi¬ 
ble  to  reduce  the  depth  of  the  concrete  base  by  allowing 


the  cut-off  of  the  piles  to  be  only  3J4  ft.  below  the  ground 
level. 

In  the  case  of  the  south  tower,  the  position  of  a  city 
street,  although  for  some  years  to  come  only  a  paper 
street,  brought  that  foundation  near  the  bank  of  the  creek. 
With  the  possibility  of  governmental  improvement  of  the 
waterway  it  was  thought  advisable  to  protect  the  founda¬ 
tion  by  a  pile  bulkhead.  This  bulkhead  is  not  visible  in  the 
photograph,  as  its  top  is  at  the  ground  level.  As  a  measure 
of  economy  the  foundations  for  two  future  towers  were 
built  during  the  present  construction,  the  anchor  bolts  set 
and  incased  to  protect  the  projecting  parts  from  corrosion. 

Cooper’s  Creek  is  a  navigable  stream  entering  the  Dela¬ 


ware  River,  and  jurisdiction  over  crossings  lies  with  the 
United  States  War  Department,  whose  requirement  was 
a  minimum  overhead  clearance  of  130  ft.  above  high  water. 
The  calculated  clear  height  of  the  bottom  wire  of  the  pro¬ 
posed  installation  during  its  maximum  summer  sag  is  135 
ft.  above  high  water,  the  total  height  of  the  towers  being 
156  ft.  above  the  foundations.  With  the  exception  of  the 
Hackensack  River  towers,  designed  by  the  writer  and  de¬ 
scribed  in  the  Electrical  World,  Dec.  14,  1907,  this  is  under¬ 
stood  to  be  the  highest  transmission  crossing  in  this 
country. 

The  crossing  span  is  270  ft.  and  the  next  adjoining  spans 
150  ft.,  the  wires  rising  abruptly  from  the  heavy  double 
poles  of  the  wooden-pole  line  to  the  steel  towers.  A  few 
years  ago  this  arrangement  would  have  been  considered 
a  rather  radical  departure  from  the  usual  methods  and,  in 
fact,  there  are  to-day  only  a  few  examples  of  this  con¬ 
struction.  The  improvement  in  recent  years  in  the  class 
of  insulators  available  has  made  the  abrupt  rise  of  a  line  of 
wires  entirely  practicable.  Its  advantages  are  obvious, 
when  the  relatively  short  wooden  poles  adjoining  the  tow¬ 
ers  are  noted. 

The  total  wire-carrrying  capacity  of  the  towers  is 
36,250,000  circ.  mil  hard-drawn  stranded,  copper  cables, 
arranged  with  one  three-phase  circuit  on  each  end  of  each 
cross-arm,  or  a  total  of  six  wires  per  arm.  In  order  to 
provide  an  adequate  separation  of  phases  of  the  13.000- 
volt  line  wires,  the  horizontal  and  vertical  spacing  between 
wires  was  made  3  ft.  This  spacing,  in  conjunction  with  the 
sag  at  which  the  wires  were  strung  will,  it  is  assumed,  pre¬ 
vent  swinging  into  contact.  As  all  wires  are  of  the  same 
size  and  strung  at  the  same  sag.  'the  general  tendency  to¬ 
ward  synchronous  movement  should  prevent  contact 
between  adjacent  wires. 

The  attachment  of  the  wires  to  the  towers  and  to  the 

next  adjoining  wooden  bents 
was  made  by  means  of  a  dead¬ 
ending  device  using  strain  in¬ 
sulators  and  specially  arranged 
clamps.  All  the  connecting 
bolts  and  rods  of  the  clamping 
devices  are  doubly  galvanized 
as  a  protection  against  corro¬ 
sion,  the  parts  in  contact  with 
the  copper  wires  being  either 
of  bronze  or  provided  with 
copper  bushings.  The  insula¬ 
tors  have  a  guaranteed  me¬ 
chanical  tension  of  2.6  times 
the  maximum  tension  in  the 
wires,  and  a  wet  flash-over 
test  in  the  inclined  position  of 
three  times  the  line  voltage. 
In  the  design  the  wires  were 
assumed  to  be  loaded  with  a 
uniform  coating  of  sleet  in. 
thick  and  to  be  then  subjected 
to  the  wind  pressure  resulting 
from  a  gale  of  70  miles  per 
hour.  Under  these  circum¬ 
stances  the  wires  have  a  stress  of  only  one-half  their  break¬ 
ing  strength.  It  is,  therefore,  practically  impossible  for  any 
wire  to  break  mechanically  unless  it  contains  a  faulty 
splice  or  an  injured  spot.  As  new  wire  was  used 
throughout  this  portion  of  the  line  and  strung  with  care, 
using  snatch  blocks  to  prevent  chafing  the  strands,  it  is 
not  considered  probable  that  any  flaws  exist.  In  erecting 
the  towers  the  material  was  delivered  near  the  site  by 
lighter  and  the  individual  members  erected  by  a  gin  pole 
carried  upward  on  the  structure.  Although  the  work  was 
done  during  the  winter  months  and  in  a  swamp,  only  nine 
days  were  required  to  erect  each  tower.  The  construction 
of  the  wooden-pole  line  and  the  line  work  was  done  by  the 
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Public  Service  Electric  Company ;  the  crossing  was  de¬ 
signed  by  the  writer  as  consulting  engineer;  the  towers 
and  foundations  were  built  by  Fitzpatrick  &  Coombs,  Inc., 
of  New  York,  and  the  entire  project  was  under  the  super¬ 
vision  of  Mr.  Farley  Osgood,  general  superintendent  of 
the  Public  Service  Electric  Company. 


By  the  arrangement  described,  therefore,  the  governor 
can  be  driven  from  the  shaft  of  either  of  the  two  water¬ 
wheel  units,  meanwhile,  it  being  made  to  control,  inde¬ 
pendently  or  simultaneously,  any  of  the  three  waterwheel 
gate  shafts,  one  on  the  larger  unit  and  two  on  the  smaller. 

For  example,  with  plenty  of  water  available  and  a  heavy 
load,  the  governor  may  be  run  from  the  shaft  of  either 
unit  and  arranged  to  control  all  three  gate  shafts.  If  the 
flow  or  load  decreases  so  that  it  becomes  desirable  to 
operate  only  the  smaller  unit,  the  pin  clutch  on  the  larger 
single-gate  shaft  unit  is  disconnected  and  its  gates  closed 
by  hand,  leaving  the  cable  wheel  free  upon  its  respective 
countershaft.  Later,  with  such  a  diminished  load  or 
stream  flow  that  the  two  runners  of  the  double-gate  shaft 
unit  are  running  at  less  than  half  gate,  and  at  very  low 
hydraulic  efficiency,  the  gates  of  one  runner  can  be  shut 
off  and  the  other  used  to  drive  the  generator.  This  is  done 
by  unclutching  its  respective  cable  wheel,  as  before,  clos¬ 
ing  the  gate  by  hand.  At  the  same  time  an  air  valve  is 
opened,  admitting  atmospheric  pressure  to  the  wheel  cas¬ 
ing  shut  down,  clearing  it  of  water,  so  that  the  idle  wheel 
rotates  in  dead  air.  This  leaves  but  one  of  the  four  run¬ 
ners  actually  in  service,  allowing  the  water  that  would 
otherwise  be  wasted  in  running  the  wheels  at  less  than 
half  gate  to  accumulate  in  the  pondage  provided  and  be 
used  later  on  to  carry  them  safely  over  their  peak  loads 
The  loss  in  mechanical  efficiency  due  to  rotating  the  one 
idle  runner  in  air  is  greatly  overbalanced  by  the  gain  in 
hydraulic  efficiency  running  the  wheels  at  above  half  gate. 
The  newer  types  of  waterwheels,  built  for  high  speeds 
and  increased  capacities,  show  low  hydraulic  efficiency 
when  the  gates  are  closed  below  the  half-water  openings. 

On  the  other  hand,  if  it  is  desired  to  shut  down  the  two- 
gate  unit,  the  governor-driving  belt  has  only  to  be  trans¬ 
ferred  from  this  wheel  shaft  to  the  other,  and  the  cor¬ 
responding  cable  w'heels  clutched,  as  before  described. 

The  220-volt  direct-current  energy  developed  by  the  plant 
just  described  is  used  for  lighting  Park  Rapids,  for  pump¬ 
ing  the  city  water,  and  also  to  operate  the  flour  mill  and 
elevators  belonging  to  Mr.  Rice.  The  17-ft.  head  is  ob¬ 
tained  from  an  old  timber  dam,  the  water  entering  the 
wheel  chambers  through  a  new,  rein  forced-concrete  flume 
60  ft.  long  by  16  ft.  wide.  The  wheels  are  protected  by 


ARRANGEMENT  OF  WATERWHEEL  GOVERNOR 
TO  GIVE  HIGH  EFFICIENCIES  UNDER  RE¬ 
DUCED  LOADS  AND  WATER  SUPPLY. 


When  the  water  supply  of  a  hydroelectric  power  plant 
is  running  at  its  lowest,  and  is  hence  most  needed,  a  very 
low  efficiency  of  utilization  will  be  the  result  if  an  attempt 
is  made  to  operate  the  full  waterwheel  equipment  at  half 


Fig.  1 — Cable  Sheave  Wheel  and  Gate  Mechanism  of  Park  Rapids 

Plant. 


gate  or  less  under  light  loads.  The  waterwheel  and  gov¬ 
ernor  equipment  should  be  so  designed  and  installed  that 
when  such  conditions  obtain  part  of  the  unit  can  be  shut 
off  and  the  remainder  run  at  nearly  full  gate  and  at  rela¬ 
tively  high  hydraulic  efficiency  with  the  w’ater  that  is  avail¬ 
able. 

1  he  electric  plant  at  Park  Rapids,  Minn.,  of  which  Mr. 
L.  H.  Rice  is  owner,  employs  an  ingenious  governor  and 
waterwheel  arrangement  by  which  a  single  governor  can 
be  applied  to  control  any  part  of  the  equipment  that  is  in 
service. 

The  waterwheel  apparatus  comprises  one  200-hp  twin 
24-in.  S.  Morgan  Smith  turbine,  with  two  gate  shafts,  and 
one  250-hp  twin  30-in.  runner  turbine  of  the  same  manu¬ 
facture,  with  one  gate  shaft.  These  are  direct-connected 
to  two  220-volt  Fort  Wayne  direct-current  generators  of 
corresponding  ratings. 

A  countershaft  is  mounted  midway  between  the  two  gen¬ 
erator  shafts,  its  pulley  being  arranged  for  belt  drive  from 
the  wheel  shaft  of  either  unit.  A  second  pulley  on  this 
countershaft  drives  a  Woodward  type  “C”  mechanical  gov¬ 
ernor.  The  gate-control  mechanism  of  this  governor  oper¬ 
ates  a  steel  cable  which  is  carried  to  and  given  a  few  turns 
around  each  of  the  sheave  wheels  wdiich  control  the  wheel 
gates  through  pinions  and  sectors,  each  sector  being  keyed 
to  its  re.spective  gate  shaft.  As  above  noted,  the  250-hp 
double-runner  wheel  has  one  gate  shaft  and  the  200-hp 
double-runner  wheel  has  two  gate  shafts,  all  three  being 
manipulated,  if  desired,  from  the  control  cable  connected 
to  the  governor  shaft. 

The  sheaves  are  mounted  on  the  countershafts  carrying 
the  pinions  that  operate  the  gates  and  can  be  thrown  in  and 
out  by  i)iu  clutches,  so  that  by  removing  its  pin  any 
sheave  can  be  made  loose  from  its  shaft,  allowing  the  cable 
to  act  without  affecting  its  pinion  and  gate  arm.  Then,  by 
means  of  a  hand  lever,  this  gate  can  be  closed  by  hand, 
and  locked,  shutting  the  water  off  from  this  particular 
runner. 


Interior  of  Station,  Showing  Governor  Belts  and  Gate 
Controlling  Cables. 


Steel  trash  racks  and  modern  head-gate  hoists.  The  power¬ 
house  building  is  constructed  of  concrete  blocks.  This 
complete  plant,  including  the  governing  features  described, 
was  designed  and  its  construction  supervised  by  Messrs. 
A.  L.  Bogart  and  J.  W.  Shuman,  of  the  Power  Engineer¬ 
ing  Company,  hydroelectric  and  hydraulic  engineers,  Min¬ 
neapolis,  Minn. 
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SUCCESSFUL  OPERATION  OF  A  SMALL  TEXAS 
LIGNITE  PLANT. 

The  Blooming  Grove  (Tex.)  Ice  &  Electric  Company 
has  had  a  6o-hp  lignite  producer-engine  plant  in  operation 
during  the  last  two  years.  The  early  experiences  with  this 
lignite  equipment  were  quite  disappointing,  and  for  a  time 
the  local  plant  was  almost  admittedly  a  failure,  minor  mis- 
adjustments  or  broken  parts  resulting  in  refusals  to  start 
or  run,  the  causes  of  which  were  often  apparently  undis- 
coverable.  About  this  time  the  plant  ownership  changed, 
and  with  it  men  of  good  mechanical  experience,  though 
new  to  producer-plant  operation,  were  placed  in  charge 
of  the  equipment.  For  a  time  the  difficulties  with  the  plant 
continued,  but  persistency  in  application  soon  mastered  the 
details  of  successful  producer  operation,  and  for  the  last 
six  months  this  lignite  plant  has  been  working  to  the  en¬ 
tire  satisfaction  of  its  owners  and  operators.  Mr.  J.  A. 
Wallace,  local  manager,  now  expresses  himself  as  well 
pleased  with  the  lignite  producer,  declaring  that  in  his  own 
instance  it  makes  possible  electric-lighting  service  in  a 
community  too  small  to  support  an  electric  plant  using 
any  other  kind  of  prime  mover. 

Blooming  Grove  is  a  town  of  about  1000  population,  a 
few  miles  west  of  Corsicana.  Night  electric  lighting  serv¬ 
ice  for  100  customers  and  the  town  water  supply  are  fur¬ 
nished  by  the  producer  engine,  the  water-works  pump? 
being  run  during  the  night  hours  after  the  evening  peak 
has  been  passed. 

The  plant  equipment  comprises  a  6o-hp  Smith  gas  pro¬ 
ducer,  providing  fuel  gas  for  a  vertical,  double  12-in.  x 
13-in.  cylinder  Rathburn-Jones  engine  running  at  290  r.p.m. 
A  35-kw,  2200-volt,  60-cycle,  single-phase  Allis-Chalmers 
alternator  is  belted  to  the  engine  flywheel,  and  from  clutch- 
driven  extensions  of  the  engine  shaft  the  air-lift  compres¬ 
sor  and  high-duty  water  pumps  are  driven. 

Lignite  from  the  Beargrass  (Tex.)  field  has  been  used 
in  the  producer.  This  fuel  costs  about  $i  a  ton  at  the 
mine  and  $2.10  a  ton  laid  down  at  the  plant  when  con¬ 
tracted  for  in  quantities.  In  future  Malacoff  lignite  from 
a  nearer  and  newly  developed  field  is  to  be  used  at  Bloom¬ 
ing  Grove,  costing  $1.40  per  ton  laid  down.  The  plant  re¬ 
quires  about  1500  lb.  of  lignite  per  twelve  to  fourteen-hour 
night’s  run  and  about  twenty  carload*  are  used  per  year. 
During  four  to  five  months  of  the  summer  the  plant  is 
run  twenty-four  hours  per  day  for  supplying  fan  service 
during  the  daytime. 

The  producer-plant  outfit  is  started  up  by  means  of  an 
auxiliary  5-hp  gasoline  engine  belted  to  a  compressor  and 
a  fan  blower.  The  compressor  pumps  air  into  a  tank  for 
starting  the  producer  engine  as  a  compressed-air  engine, 
while  the  blower  creates  an  auxiliary  draft  through  the 
producer  bed  of  coals,  delivering  fuel  gas  to  the  engine- 
supply  pipe,  so  that  a  rich  supply  fuel  is  available  for  the  en¬ 
gine  on  starting.  After  the  prime-mover  engine  has  been 
started  up  the  blower-engine  valves  are  closed  and  the 
producer  engine,  which  is  of  the  suction  type,  creates  its 
own  draft.  The  lignite  is  charged  from  a  platform  10  ft. 
above  the  floor  level,  the  fuel  supply  being  replenished  at 
10  p.  m.  and  4  a.  m.  during  each  night’s  operation.  The 
ashes  produced  drop  into  the  water  seal  which  incloses  the 
base  of  the  producer  and  are  raked  out  by  means  of  a 
special  hoe-like  utensil.  The  clinker,  which,  as  a  result  of 
the  high  temperature,  collects  in  the  center  of  the  fuel  bed. 
is  removed  by  a  hook  tool  at  approximately  the  same  inter¬ 
vals  as  the  fuel  is  charged.  From  the  producer  the  gas 
passes  through  the  scrubbers,  where  it  is  cleaned,  and  is 
thence  led  to  the  engine.  The  steam  required  by  the  pro¬ 
ducer  is  generated  in  a  superheater  installed  in  the  exhaust 
line  of  the  engine,  saving  fuel  and  utilizing  the  waste  heat. 
In  general,  the  plant  is  operated  from  5  p.  m.  to  7  a.  m. 
daily  during  the  winter  months,  while  in  the  heated  sum¬ 
mer  season  service  is  supplied  twenty-four  hours  per  day 


for  the  benefit  of  fan  patrons.  The  2200-volt,  60-cycle, 
single-phase  alternator  has  a  full-load  capacity  of  17  amp, 
but  during  its  nightly  operation  carries  an  average  load 
of  4  amp.  The  plant  can  be  started  up  in  from  twenty  to 
twenty-five  minutes  or  less,  with  the  producer  banked,  as 
it  is  normally  maintained  during  the  daytime. 

In  addition  to  the  electrical  load  an  extension  on  the 
engine  shaft  drives  a  clutch  through  which  a  belted  30-hp 
Ingersoll-Rand  air  compressor  and  a  5^-in.  x  6-in.  high- 
duty  water  pump  are  operated.  The  air  compressor  deliv¬ 
ers  air  at  70  lb.  to  95  lb.  pressure  to  lift  20,000  gal.  of 
water  per  twenty-four  hours  out  of  the  wells  which  sup¬ 
ply  the  town,  while  the  high-duty  pump  raises  this  water 
to  a  tank  too  ft.  above  the  ground.  The  water-pumping 
equipment  is  not  loaded  onto  the  engine  until  the  peak  of 
the  lighting  load  has  passed.  Beginning  at  9  p.  m.  or  10 
p.  m.  the  pumps  are  run  the  remainder  of  the  night  if 
needed.  Nearly  one-half  of  the  total  quantity  of  water 
pumped  is  required  for  cooling  and  scrubbing  purposes  in 
the  producer  plant  itself. 

The  Blooming  Grove  combination  plant  supplies  service 
to  about  100  electric  and  100  water  consumers  in  its  little 
town  of  1000  population.  The  income  from  the  electrical 
customers,  who  are  largely  on  a  flat-rate  basis,  is  about 
$400  per  month.  The  cost  of  the  combination  plant  was 
$25,000,  of  which  $7,000  was  due  to  the  producer  and 
engine.  Mr.  W.  H.  Jones  is  engineer  of  the  Blooming 
Grove  Ice  &  Electric  Company  and  Mr.  J.  A.  Wallace  is 
general  manager. 

AN  ELECTRICAL  METHOD  OF  PRODUCING  AND 
EVIDENCING  RIPPLES. 

The  Physical  Review  for  March  publishes  an  interesting 
short  article  by  Mr.  A.  H.  Pfund  on  a  new  method  of  pro¬ 
ducing  ripples,  which  is  so  simple  that  it  deserves  to  be 
widely  recognized.  It  is  not  a  very  difficult  thing  to  pro¬ 
duce  ripples  on  the  surface  of  a  basin  of  water.  We  all 
know  that  ripples  can  be  set  up  on  such  a  surface  in  various 
ways,  such  as  by  rhythmic  impacts,  vibrations  or  mechanical 
disturbances.  But  when  the  ripples  have  been  set  up  they 
move  so  fast  that  it  is  hard  to  observe  them  closely.  Con¬ 
sequently,  the  experimental  difficulty  is  not  to  produce  rip¬ 
ples,  but  to  produce  ripples  that  can  be  readily  submitted 
to  careful  observation.  In  the  case  considered  the  basin  of 
water  is  a  flat  dish  of  hard  rubber.  At  the  center  of  the 
water  surface  a  thin  copper  wire  dips  down  so  as  just  to 
touch  the  surface.  A  good  contact  with  the  water  is  made 
by  a  deeply  dipping  wire  near  the  edge  of  the  dish.  The 
two  wires  are  taken  to  the  high-tension  side  of  a  2000-volt 
to  iio-volt  transformer,  through  a  small  helium  vacuum 
tube.  The  low-tension  side  of  the  transformer  is  excited 
from  iio-volt,  60-cycle  mains  through  a  32-cp  carbon  fila¬ 
ment  lamp.  The  result  of  this  arrangement  is  that  the 
central  wire  is  electrified  to  about  2800  volts,  +  or  — ,  120 
times  per  second,  and  the  electrostatic  force  thereby  exerted 
on  the  water  sets  up  a  ripple  stream  emanating  radially 
from  the  wire.  These  ripples  run  out  with  the  usual  high 
velocity  and  would  be  hard  to  observe  closely  but  that  they 
are  illuminated  by  the  light  of  the  helium  lamp  in  the 
secondary  circuit.  This  light  is  flickering  with  twice  the 
frequency  of  the  alternating-current  supply,  so  that  the 
ripples  appear  stationary  to  the  eye.  With  the  aid  of  a 
condensing  lens  the  helium-tube  light  can  be  made  strong 
enough  to  make  photographic  pictures  of  these  seemingly 
stationary  ripples.  The  flickering  of  light  emitted  from 
alternating-current  arc  lamps  is  sometimes  a  source  of  an¬ 
noyance  to  engineers,  so  that  it  is  comforting  to  find  occa¬ 
sional  instances  in  which  the  flickering  can  be  utilized. 
The  above  instance  is,  of  course,  not  the  only  case  of  such 
utilization.  Speed  and  frequency  measurements  can  also 
be  readily  obtained  from  the  flickering,  as  is  well  known. 
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SUBJECTS 


INSTALLING  MOTORS  UNDER  SEVERE  DUST  CONDITIONS. 

In  installing  a  number  of  motors  in  a  stone-grinding 
mill  where  fertilizer  material  is  manufactured  the  writer 
was  required  to  take  unusual  precautions  in  protecting  the 
motors  against  the  thick  dust  continually  present.  Even 


Mill  ffoom 


Motor  Protected  from  Dust. 


using  induction  motors  it  was  found  to  be  out  of  the 
question  to  install  the  machines  in  the  same  rooms  as 
the  mills  on  account  of  the  dust  affecting  the  bearings 
and  lubricating  systems.  The  motors  were  therefore  lo¬ 
cated  in  ‘‘doghouses”  erected  on  the  roofs  of  the  buildings 
and  from  their  pulleys  belts  were  brought  down  to  the 
machines  to  be  driven.  Each  motor  proper  was  entirely 
inclosed  in  its  doghouse,  a  partition  extending  down  be¬ 
tween  its  frame  and  the  overhanging  pulley.  The  space 
between  the  partition  and  shaft  was  then  closed  by  heavy 
felt  wipers  bearing  on  the  shaft  and  rendering  it  impos¬ 
sible  for  any  dust  to  enter  the  motor  compartment.  A 
year’s  experience  with  this  inclosed  construction  has 
proved  its  practicability,  and  now  in  the  same  plant  other 
machines  are  being  similarly  equipped. 

Memphis,  Tcnn.  Norris  H.  Cicero. 


REINFORCING  IN  CONCRETE. 

One  should  bear  in  mind  when  using  or  planning  to  use 
concrete  for  generator  or  engine  foundations  or  to  carry 
shafting  or  any  other  load  that  there  is  no  use  of  reinforc¬ 
ing  where  the  concrete  is  to  carry  a  dead  vertical  load  with 
only  downward  strain.  Therefore,  there  is  no  need  of 
reinforcing  a  generator  foundation  which  has  only  to  lie 
on  the  ground  and  carry  the  weight  of  the  machine.  Rein¬ 
forcing  must  be  applied  to  concrete  only  when  that  mate¬ 
rial  is  to  be  subjected  to  a  pull,  a  bend  or  a  shear.  When 
the  concrete  foundation  is  built  very  tall  it  becomes  a  col¬ 
umn  and  there  is  a  strong  tendency  for  the  material  to  get 
away  from  the  work  by  buckling  sidewise.  Here  reinforc¬ 
ing  will  be  necessary  for  the  reason  that  as  one  side  of  the 
tall  foundation  bends  outward  it  is  subjected  to  tensile 
stress,  therefore  the  need  of  some  steel  to  carry  that  stress. 
Concrete  can  carry  a  certain  amount  of  strain  when  applied 
as  a  pull,  a  bend  or  a  shear,  but  the  engineer  does  not  take 
this  strength  into  account  when  calculating  concrete  work. 
He  takes  no  notice  whatever  of  whatever  tensile  or  other 
strength  there  may  be  in  concrete  except  that  of  compres¬ 
sion.  What  strength  there  may  be  is  permitted  to  aug¬ 
ment  the  factor  of  safety  and  the  engineer  puts  in  the  full 
amount  of  steel  necessary  to  carry  the  calculated  load — 
and  then  he  puts  in  from  five  to  ten  times  as  much  more 
as  a  factor  of  safety.  Foundations,  as  a  general  rule,  re¬ 
quire  no  reinforcing  except  when  it  is  necessary  to  bridge 
over  soft  spots  in  the  earth  or  where  it  is  found  cheaper 
to  secure  adequate  footings  by  light  reinforced  concrete 
instead  of  heavy  masses  stepped  back  to  the  load  line. 
Tall  foundations  or  posts  and  all  column  work  require  bars 


or  hoops  encircling  them  horizontally,  as  well  as  length¬ 
wise  with  the  stress,  for  the  reason  that  the  stress  tends  to 
split  the  posts  and  the  vertical  reinforcing  will  not  save 
them  unless  they  are  laterally  reinforced.  But,  in  any 
instance,  the  reinforcing  must  carry  all  the  stresses  noted 
above  except  that  of  compression. 

Scranton,  Pa.  John  Scott. 


AUTOMATIC  REGULATING  OIL  BURNER  FOR  BOILERS. 

The  sketch  herewith  shows  an  improved  oil  burner 
which  Mr.  J.  B.  Baltimore,  engineer  of  the  Hillsboro  (Tex.) 
electric-light  plant,  has  improvised  from  pipe  fittings  for 
his  two  150-hp  boilers.  The  feature  of  this  burner  is  its 
inherent  regulation,  tending  to  admit  an  increased  quantity 
of  oil  to  the  flame  in  the  event  of  a  fall  in  steam  pressure 
due  to  sudden  loads.  The  construction  of  the  burner  is 
best  shown  in  the  sketch,  the  flame  tip  being  a  piece  of 
i-in.  pipe  flattened  and  notched  as  illustrated.  Air  is  ad¬ 
mitted  to  the  line  by  a  i%-in.  pipe,  while  the  steam  and  oil 
pipes  are  themselves  L2  in.  in  diameter.  The  oil  from  the 
fuel  pump  before  being  led  to  the  burner  is  passed 
through  a  warming  coil  extending  across  the  flue  box. 
When  thus  warmed  to  about  150  deg.  the  oil  is  found  to 
atomize  more  readily  in  the  burner  than  if  admitted  cold. 
The  oil  pump,  which  is  arranged  with  a  by-pass,  is  set  to 
maintain  the  oil  pressure  at  from  10  lb.  to  20  lb.  per  square 
inch,  depending  on  the  load.  The  steam  is  tapped  from  the 
130-lb.  boiler  header,  being  throttled  down  and  admitted 
to  the  burner  at  approximately  the  same  pressure  as  the 
oil,  which  it  serves  to  atomize.  Should  the  pressure  drop 
in  the  boiler  due  to  an  increased  load,  the  decreased  Steam 
pressure  in  the  burner  will  admit  more  oil  to  the  flame,  giv¬ 
ing  a  hotter  fire.  If,  on  the  other  hand,  the  steam  pressure 
rises  owing  to  light  load  the  flow  of  oil  will  be  arrested, 
decreasing  the  combustion  under  the  firebox.  The  oil  burn¬ 
ers  described  have  been  applied  to  a  pair  of  150-hp  inter¬ 
nally  fired  marine  boilers  at  Hillsboro  which  are  commonly 
worked  at  about  200  hp  each,  supplying  steam  to  a  i9o-hp 
Corliss-engine-driven  generator.  Variations  of  load  on  the 
station  of  10  kw  or  less  are  automatically  adjusted  for  by 
the  boiler  pressure,  as  above  explained,  requiring  no  atten¬ 
tion  from  the  engineer.  Formerly  pressures  of  from  50 


lb.  to  60  lb.  were  required  on  the  old-style  burners,  and  the 
valves  had  to  be  regulated  closely  in  order  to  keep  an  even 
steam-pressure  chart.  Much  of  this  labor  is  now  avoided 
and  the  boilers  are  giving  better  service.  The  fuel  used  is 
a  crude  Texas  petroleum  residue,  the  remainder  after  the 
lighter  oils  have  been  removed  by  distillation.  From  4.3 
lb.  to  5.3  lb.  of  this  oil  are  used  per  kw-hour  produced 
without  crediting  the  boilers  for  live  steam  taken  by  a 
nearby  steam  laundry. 

Dallas,  Tex.  Leslie  Kuntz. 
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CEMENT  DUST  AND  ELECTRICAL  CONTACTS. 

Too  much  stress  cannot  be  laid  upon  the  annoyance  and 
trouble  which  concrete  floors  may  cause  when  installed  in 
rooms  in  which  electrical  contacts  are  broken  and  appreci¬ 
able  arcs  are  formed.  After  a  few  months’  use,  dust  set 
free  from  these  floors  rises  in  the  room  and  settles  on  the 
contacts.  Here  it  lodges,  and  in  the  ensuing  sparks  is 
vitrified  or  converted  into  a  virtual  glass  so  hard  that  an 
emery  wheel  is  required  to  free  the  contact  points  of  their 
insulating  coating.  Trouble  from  this  cause,  while  per¬ 
sistent  and  annoying,  is  often  obscure,  and  the  concrete 
floor  is  not  charged  with  the  responsibility  for  the  diffi¬ 
culty.  In  rooms  containing  electrical-contact  apparatus 
carrying  low  potentials  it  is  quite  important,  therefore,  that 
some  dustless  surfacing  material  be  provided  for  the  con¬ 
crete  floors  now  popular  with  builders. 

Indianapolis,  Ind.  James  Marsh. 


VACUUM  CLEANER  TO  REMOVE  GRINDING  DUST. 

A  novel  but  effective  use  is  made  of  a  vacuum  cleaner 
in  the  Erie,  Pa.,  plant  of  the  Burke  Electric  Company, 
where  the  suction  line  is  brought  opposite  the  grinding 
rest  of  an  emery  wheel,  removing  from  the  air  of  the  room 
all  fine  dust  and  grit  produced  during  grinding.  The 
emery  wheel  can  thus  be  conveniently  placed  in  a  room 


Vacuum  Cleaner  Arranged  to  Remove  Dust  from  Grindstone. 

with  other  workmen  and  machining  processes  as  it  gives 
rise  to  no  dirt  annoyance.  The  cleaner  motor  is  con¬ 
nected  across  the  same  switch  as  that  driving  the  emery 
wheel,  so  that  both  pieces  of  apparatus  are  automatically 
started  at  the  same  time.  The  convenient  location  of  the 
grinding  wheel  made  possible  by  the  suction  arrangement 
in  this  case  more  than  offsets  the  slightly  increased  cost 
of  the  additional  machine. 

Erie,  Pa.  Joh.n  L.  Brown. 


COMMUTATOR  AND  SLIP  RING  TROUBLES. 

To  one  acquainted  with  the  troubles  incident  to  sparking 
and  flash-overs  of  commutators  this  communication  may 
appeal  with  particular  force  inasmuch  as  it  may  add  a  few 
more  ideas  to  his  probably  great  store  of  experience.  We 
have  a  73/S-kw  exciter  overhung  on  the  generator  shaft.  It 
is  provided  with  four  sets  of  brushes  of  the  reaction  type. 
The  brush  holders  were  not  machined  and  made  to  fit 
securely  in  place,  but  were  fastened  by  means  of  bolts  in 
slots  cut  in  the  end  of  a  spider.  This,  of  course,  allowed 
considerable  adjustment  of  the  individual  brush  holders. 
The  spider  frame  could  be  shifted  either  way  about  i  in., 
so  as  to  permit  the  finding  of  the  commutating  point.  As 
it  happened  the  direction  of  rotation  of  the  exciter  in¬ 
stalled  was  opposite  to  that  which  the  manufacturer’s  dia¬ 
gram  indicated.  The  brushes  were  left  undisturbed,  but  the 
connections  were  properly  changed.  To  those  ignorant  of 
the  fact  it  may  be  well  to  state  that  in  the  reaction  type  of 
brushes  the  commutator  surface  rotates  against  the  point 
of  the  brushes.  The  reason  that  the  brushes  were  not  also 
changed  was  that  it  seemed  proper  at  the  time  in  accord¬ 
ance  with  ordinary  practice.  How  such  a  course  was  justi¬ 
fied  will  be  seen  later.  Upon  starting  there  was  noticeable 
a  slight  vibration  of  the  commutator  due  to  some  unbal¬ 
anced  part,  as  the  generator  was  direct-connected  to  the 
water  turbine.  The  exciter  was  with  difficulty  made  to 
generate,  although  there  was  plenty  of  residual  magnetism 
in  the  pole-pieces.  The  solution  of  that  difficulty  made 


itself  apparent  when,  in  removing  a  brush  from  its  holder, 
it  was  accidentally  allowed  to  strike  the  commutator.  Im¬ 
mediately  there  was  a  flash  and  the  exciter  picked  up. 
Careful  examination  of  the  spacing  of  the  brushes  dis¬ 
closed  the  fact  that  there  was  a  considerable  variation. 
When  properly  spaced  the  exciter  commenced  to  generate 
within  a  very  short  time.  After  a  few  days’  operation  the 
commutator  began  to  grow  troublesome.  Four  dark  spaces 
appeared  on  the  surface,  each  a  quadrant  apart  from  the 
next.  Beginning  with  only  one  bar  the  spots  soon  spread  to 
five  and  six.  This  necessitated  the  use  of  sandpaper  in  or¬ 
der  to  prevent  bad  sparking.  The  remedy  proved  to  be  only 
temporary,  for  the  same  thing  occurred  again  in  a  few  days, 
and  a  similar  operation  was  performed.  Shifting  the 
brushes  a  trifle  helped  some,  but  it  was  not  lasting.  It  was 
now  noticed  that  the  brushes  covered  three  bars  instead  of, 
as  is  usual,  only  two.  The  tips  of  the  brushes  were  accord¬ 
ing  filed,  leaving  the  end  narrower,  thus  covering  two  bars. 
For  one  whole  month  no  trouble  whatever  happened,  the 
sparking  had  ceased  and  the  commutator  acquired  a 
smooth,  glossy  brown  appearance.  At  the  end  of  this 
period  the  sparking  recommenced,  and  so  severely  that  it 
was  realized  something  more  permanent  in  results  had  to 
be  done  and  that  quickly.  All  the  former  devices  were 
again  tried  and,  in  addition,  the  pole  clearances  were  made 
more  nearly  equal.  A  new  set  of  brushes  replaced  the  old 
ones,  for  what  with  the  sparking  and  truing  they  had 
worn  down ;  the  connections  were  gone  over,  and  the  com¬ 
mutator  was  tested  for  grounds.  There  was  some  relief,  but 
the  cure  was  still  out  of  sight.  This  time  the  brushes  were 
allowed  to  cover  three' bars.  In  the  meantime  the  vibration 
of  the  commutator  had  been  increasing.  The  black  equi¬ 
distant  spacings  reappeared,  so  that  sandpaper  and  crocus 
cloth  had  again  to  be  resorted  to  in  order  to  secure  spark¬ 
less  operation.  Finding  that  nothing  that  had  been  done 
was  doing  any  permanent  good,  it  was  decided  to  reverse 
the  brushes,  thus  making  the  rotation  of  the  commutator 
against  the  point  of  the  brushes.  This,  while  not  doing 
away  entirely  with  the  sparking,  reduced  its  intensity  and 
the  alarming  popping  and  spitting  of  fire.  We  now  had 
just  one  recourse  left,  every  other  possible  method  having 
been  tried.  We  must  true  up  the  commutator.  Therefore, 
sliding  the  frame  to  one  side,  we  rigged  up  a  wooden  table 
and  fastened  upon  it  the  cross-carriage  of  a  small  foot 
lathe  to  hold  the  cutting  tool.  Power  was  obtained  from 
the  turbine  itself.  Upon  reassembling  everything  was  gone 
over  carefully  to  see  that  every  possible  precaution  was 
taken  advantage  of.  The  machine  has  been  in  operation 
some  time  now,  but  there  are  no  dark  spots,  and,  while  a 
slight  vibration  is  still  perceptible,  the  commutation  is  per¬ 
fectly  sparkless  and  the  operation  is  very  satisfactory. 

The  slip-rings  on  the  generator  had  given  us  consider¬ 
able  w’orry  and  anxiety  for  some  time  until  the  source  of 
trouble  was  discovered  and  remedied.  One  night  at  a  time 
of  our  maximum  load  the  writer  was  very  urgently  called 
to  the  power  house  to  attend  to  trouble.  Upon  arriving  I 
found  that  a  blue,  sizzling  flame  was  encircling  one  of  the 
slip-rings.  Pressing  upon  the  brushes  with  the  fingers 
stopped  the  fireworks  immediately,  but  the  spluttering 
recommenced  as  soon  as  I  removed  them.  Increasing  the 
tension  of  the  spring  accomplished  the  same  purpose.  This 
worked  well  for  a  few  hours,  when  sparking  commenced 
again  and  no  pressure  was  able  to  stop  it.  We  could  not 
close  down  the  machine  then,  so  we  had  to  continue  operat¬ 
ing  as  best  we  could.  Upon  stopping  it  was  found  that  the 
sparking  (it  really  was  arcing)  had  eaten  into  one  side  of 
the  ring  so  much  as  to  cause  a  flat  spot  and  the  slip-ring 
had  to  be  turned  true  again.  Prior  to  this  at  some  time  or 
other  the  fiber  ring  separating  the  two  slip-rings  had 
cracked  radially,  leaving  a  space  of  about  %  \n.  It  was 
thought  that  copper  dust  had  accumulated  in  this  space, 
causing  a  partial  short-circuit.  On  this  assumption  it  was 
thoroughly  cleaned  out  and  upon  starting  we  found  there 


A 


was  no  repetition  of  the  arcing.  Several  months  afterward 
tlie  same  thing  happened  again.  The  brush  holders  were 
removed,  circuits  tested,  the  space  cleaned  out  again,  the 
brush  holders  replaced,  and  for  a  second  time  we  had  peace. 
But  the  uncertainty  was  causing  us  worry,  fearful  lest  at 
any  moment  there  would  be  a  repetition  and  probably  that 
at  a  very  inopportune  moment.  However,  it  came  again 
as  expected,  the  third  time  and  also  the  last.  It  happened 
in  the  morning  when  the  load  was  light  and  we  immediately 
proceeded  to  discover  the  root  of  the  trouble.  Holding  the 
finger  on  the  brush  there  was  felt  no  vibration  or  rubbing 
whatsoever.  Touching  the  other  (there  were  a  pair  on 
each  side)  the  same  was  true.  Trying  the  other  pair  a 
slight  vibration  made  itself  felt.  It  immediately  dawned 
upon  me  that  probably  there  was  no  contact  on  one  side. 
Upon  examination  it  was  disclosed  that  the  screw  holding 
the  flexible  copper  strap  to  the  brush  had  struck  the  bot¬ 
tom  of  the  slot  of  the  brush  holder,  in  which  it  moved, 
thus  preventing  it  from  going  down  far  enough.  Bringing 
the  brush  holders  in  a  lower  position  gave  the  brushes  con¬ 
tact,  when  the  sparking  ceased  immediately.  Such  was  the 
solution.  The  cessation  of  previous  troubles  can  be  ac¬ 
counted  for  by  the  fact  that  each  time  the  brush  rigging 
had  been  loosened  and  upon  replacement  put  into  a  lower 
position. 

Joseph,  Ore.  J.  J.  Rezah. 


tators  apart  easily  need  not  be  considered.  In  this  line  of 
commutators  the  micanite  end  rings  were  made  up  by 
press  work.  The  rings  were  first  punched  out  in  washer 
form.  The  washers  were  then  warmed  so  that  they  be¬ 
came  flexible,  and  when  pressed  under  a  forming  die  read- 


Fig.  2 — Brush  Holders. 

ily  took  shape  and  the  chill  of  the  die  set  them.  Fig.  2 
illustrates  brush  holders  that  are  extremely  simple  to  pro¬ 
duce  with  dies,  and  replace  cast  brush  holders  that  weigh 
much  more,  require  several  times  the  number  of  operations 
to  turn  out  and  are  much  harder  to  finish  in  a  presentable 
manner.  These  struck-up  holders  are  very  rigid  and  when 
given  a  bright  dip  have  a  very  attractive  appearance,  as 
the  forming  operations  leave  them  quite  smooth.  The 
brush  holder  shown  in  the  lower  left-hand  corner  is  suit¬ 
able  for  fan  motors,  giving  them  a  square  brush  with  con¬ 
sequent  advantages  in  contact  area  and  commutation  over 
the  round  brush,  and  is  also  suitable  for  small  power  motors 
up  to  yi  hp.  The  other  is  a  suitable  type  for  motors 
of  54  lip  and  larger,  and  the  details  shown  by  the  front 
and  rear  view  render  further  description  unnecessary. 
Fig.  3  illustrates  the  use  of  a  punch-press  product  as  an 
end  bracket.  End  brackets  of  this  description  materially 
lighten  the  motor  and  also,  due  to  the  superior  ventilation 
obtained,  secure  much  cooler  operation  at  the  same  load, 
or  admit  of  rating  the  motor  slightly  higher.  The  small 
cast-iron  support  for  the  bearing  sleeve  adds  rigidity  to 
the  structure  and  is  easily  applied  as  rivet  spinning  ma¬ 
chines  can  be  secured  that  head  a  small  rivet  every  second. 
The  brush  holder,  of  a  type  shown  in  Fig.  2,  may  be 
fastened  through  the  small  round  holes  shown  on  each 
side  of  ventilating  openings  and  brush  wear  observed 
through  the  opening.  Inclosed  motors  may  be  produced 
by  punching  brackets  for  brush  holders  only.  The  fore- 


THE  PUNCH  PRESS  IN  SMALL  MOTOR  CONSTRUCTION. 

Until  recently,  outside  of  its  conventional  use  for 
punching  armature  disks,  the  punch  press  has  hardly  been 
given  the  place  it  deserves  in  small-motor  construction,  and 
the  writer  was  recently  in  a  factory  where  it  did  not  even 
receive  that  recognition,  5-hp  armature  disks  being  squared 
out,  mounted  on  a  sleeve  with  paper  between  each  disk, 
put  in  a  lathe  and  turned  off  round,  then  placed  in  a  mill¬ 
ing  machine  and  the  slots  milled  out,  the  armature  dis¬ 
assembled,  the  burrs  removed  and  the  armature  then  reas¬ 
sembled.  The  engineer  complained  that  it  was  hard  to 
meet  competition.  The  insistent  demand  by  manufacturers 
of  vacuum-cleaning  devices,  office  accessories,  etc.,  for  a 
motor  of  minimum  weight  and  maximum  output  at  a  rea¬ 
sonable  cost  has  given  the  small-motor  manufacturer  food 
for  thought  and  led  him  to  realize  that  both  cheapness  and 
lightness  are  to  be  obtained  by  giving  the  punch  press  the 
position  it  deserves  in  the  production  of  his  goods.  -\s  a 
result  some  of  the  motors  on  the  market  to-day  are,  with 
the  exception  of  the  windings,  practically  all  produced  on 
the  punch  press.  The  accompanying  illustrations  show 
how  some  of  the  motor  parts  may  be  cheapened  and  light¬ 
ened  where  a  manufacturer  does  not  care  to  discard  his 
cast-iron  or  cast-steel  field  frame.  Fig.  i  illustrates  a  line 
of  commutators  for  H-hp,  >^-hp  and  i/i6-hp  motors  which 
can  be  wholly  produced,  with  the  e.xception  of  the  assem- 


Flg.  1 — Pressed  Commutators  for  Small  IVotors.  Plg  3 _ Bracket. 

bling,  by  press  work.  The  center  tube  of  steel  is  rolled  going  descriptions  are  only  a  few  among  the  many  ways 
over  on  the  ends  and  the  whole  thing  drawn  up  under  about  in  which  the  punch  press  may  be  utilized  for  the  work, 
ll>-ton  pressure.  As  with  commutators  as  small  as  these  and  a  study  of  the  problem  is  sure  to  be  both  interesting 
it  is  not  thought  good  practice  to  attempt  repairs,  but  rather  and  profitable. 

substitute  a  new  one,  the  question  of  taking  the  commu-  ll'arrcn,  R.  I.  G.  R.  Allen. 


July  i,  1911. 


ELECTRICAL  WORLD. 


41 


OPEN-DLLTA  TRANSFORMER  CONNECTION  FOR  STATION  LAMPS  AND 

MOTORS. 

When  we  got  ready  to  put  in  our  station  transformers  to 
supply  the  house  lamps  and  several  auxiliary  motors  in  the 
plant,  I  found  that  only  two  transformer  units  were  avail¬ 
able,  and  to  make  the  best  of  this  situation  for  supplying 
three-phase  energy  these  transformers  had  to  be  connected 
up  in  open  delta.  The  motors  in  use  were  of  both  the 
three-phase  and  single-phase  types,  several  of  them  being 
run  for  longer  or  shorter  periods  for  the  operation  of  brine 
pumps,  impellers,  air  lifts,  etc.  The  operation  of  these 
motors  considerably  affected  the  regulation  of  the  lamps, 
in  the  way  that  the  latter  w’ere  first  connected  up  across 
the  open  delta  as  a  220-volt,  three-wire  system.  We  then 
resorted  to  the  arrangement  shown  in  the  sketch,  applying 
the  iio-volt  lighting  pair  to  the  middle  points  of  the  trans- 


Diagram  of  Connections. 

former  secondaries,  thus  making  a  half-pressure,  or  110- 
volt,  open  delta.  Any  disturbance  in  either  of  the  220-volt 
coils  is  thus  only  partially  felt  in  the  lighting  line  and  the 
starting  and  running  of  the  motors  show  little  effect  on 
the  lamps. 

Hirmingham,  Ala.  Wii.i.ia.m  H.x.mi'To.n. 


M3THOD  OF  DETERMINING  POLARITY. 

In  connection  with  the  subject  of  coil  polarity,  1  wish  to 
call  attention  to  a  method  of  determining  the  relation 
between  the  direction  of  current  and  flux  which  I  have 
never  seen  in  print,  and  which  is  the  simplest  and  most 
easily  remembered  that  I  know. 

I'ace  the  end  of  an  electromagnet  or  solenoid  and  write 
on  it  the  letters  "N”  and  “S,”  putting  arrowheads  on  the 
letters,  as  shown  in  Fig.  i.  If  the  current  flows  around  the 
coil  in  the  direction  indicated  by  the  arrows  on  "X"  the 
pole  is  north  and  if  in  the  direction  of  the  arrows  on  "S" 
the  pole  is  south. 

The  same  device  may  he  extended  to  determine  the  direc¬ 
tion  of  the  flux  around  a  wire  by  remembering  that  in  a 
magnet  the  flux  direction  is  from  the  south  to  the  north 
pole  in  the  metal,  and  assuming  the  same  letters  to  desig- 


ductors  being  “condensed”  on  one  side  of  the  conductor 
and  “rarefied”  on  the  other,  and  that  in  a  motor  the  con¬ 
ductor  rotates  away  from  the  “condensation”  and  in  a  gen¬ 
erator  is  rotated  toward  the  “condensation.”  Referring  to 
Fig.  3,  the  application  of  the  above  will  be  seen.  .A  con¬ 
ductor  in  which  the  current  is  flowing  into  the  paper  is 
shown  in  front  of  a  north  pole.  The  visible  end  of  the 
conductor  will  be  “S,”  and  the  arrows  indicate  that  the 


Figs.  6.  7  and  8 — Application  of  Method  for  Determining  Polarity. 

flux  will  be  in  a  clockwise  direction  around  the  conductor, 
condensing  the  field  to  the  right  of  the  conductor.  If  the 
machine  is  a  motor,  therefore,  the  conductor  will  move  to 
the  left,  and  if  a  generator  the  conductor  will  be  moving 
to  the  right. 

Consider  the  case  of  a  homopolar  generator,  shown  in 
Figs.  4  and  5.  When  current  flows  around  the  central  core 
in  the  direction  shown  the  arrows  on  “X”  in  h'ig.  5  follow 
the  direction  of  the  current,  and  the  central  pole  is  north, 
hence  the  flux  in  the  air-gap  is  outward,  from  the  central 
pole  to  the  annular  pole.  Suppose  that  the  rotor  is  turned 
in  a  clockw’ise  direction,  then  the  current  in  any  element 
A  of  the  rotor  must  “condense”  the  flux  ahead  of  it,  and 
this  can  be  the  case  only  if  the  flu.x  around  the  element  is 
counter-clockwise.  i'his  corresponds  to  the  arrows  on 
“X,”  and  the  current  is,  therefore,  out  of  the  paper  in  I'ig. 
5  and  to  the  right  in  the  rotor  element  in  Fig.  4. 

The  case  of  a  disk  rotating  between  the  poles  of  a  mag¬ 
net  is  similar  to  the  above.  I'igs.  6  and  7  are  a  plan  and 
elevation  of  such  an  arrangement,  and  Fig.  8  is  a  section 
on  the  line  A-B,  Fig.  7,  looking  in  the  direction  of  the 
arrow.  Suppose  that  the  magnet  pole  above  the  disk  is 
north  and  that  the  disk  is  being  turned  clockwise,  i.e.,  the 
segment  visible  in  Fig.  8  is  moving  to  the  right.  The 
direction  of  the  flux  across  the  air-gap  then  is  downward 


Figs.  1,  2,  3,  4  and  5— Method  of  Determining  Polarity. 


nate  the  same  direction  of  current  in  the  wire.  Thus  in 
Fig.  2  suppose  that  the  current  is  flowing  out  of  the  paper, 
as  indicated  by  the  point  of  the  arrow.  This  may  then 
be  called  the  north  pole  of  the  wire  and  the  flux  will  travel 
around  the  wire  counter-clockwise,  as  indicated  by  the 
arrows  on  “X.” 

To  determine  the  direction  of  rotation  of  a  motor  or 
generator  it  is  necessary  to  remember  that  the  field  from 
the  poles  is  distorted  by  the  field  from  the  armature  con- 


and  the  current  in  any  radial  element  of  the  disk  between 
the  magnet  poles  must  produce  a  “condensation”  to  the 
right  of  the  element.  I'he  flux  around  the  element  must, 
therefore,  be  in  a  clockwise  direction  (Fig.  8),  and  the 
visible  end  of  the  element,  i.  e..  the  end  toward  the  shaft, 
must  be  “S.”  The  eddy  currents  in  the  disk,  therefore, 
flow  from  the  center  toward  the  edge  of  the  disk  under  the 
magnet  and  return  outside  the  magnet,  as  indicated. 

Asheville,  X.  C.  J.  H.  Gihhs. 
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QUESTIONS  AND  ANSWERS 


What  is  the  permissible  drop  between  generatinR  and  substations  in  large 
cities?  S  II. 

Presuming  that  you  refer  to  alternating-current  gen¬ 
erating  stations  feeding  substations  containing  converting 
apparatus,  the  maximum  drop  is  approximately  12  per  cent. 
Less  than  this  should  be  provided  so  that  sudden  overloads 
would  not  cause  the  synchronous  converters  to  flash  over  by 
increasing  the  drop  to  over  the  amount  specified. 

How  are  breaks  in  series  arc  circuits  usually  located?  T.  P. 

A  method  of  locating  a  break  in  a  direct-current  series- 
arc  circuit  is  to  ground  one  terminal  of  the  arc  generator 
and  connect  the  other  to  one  side  of  the  external  circuit. 

lineman  then  “flashes”  from  various  points  in  the  cir¬ 
cuit  to  ground  until  the  break  is  located.  Caution  must  be 
used  in  applying  this  test,  as  the  lineman  is  subjected  to 
danger  of  shock  from  high-voltage  current. 

Ho  the  Underwriters  require  screws  to  be  used  for  fastening  all  cleats 
and  knobs  which  are  arranged  to  grip  the  wire?  V\'.  I. 

According  to  the  latest  ruling  of  the  Underwriters  knobs 
or  cleats  which  are  arranged  to  grip  the  wire  may  be 
fa.stened  by  either  .screws  or  nails.  If  nails  are  used  they 
must  be  long  enough  to  penetrate  the  woodwork  not  less 
than  one-half  the  length  of  the  knob  and  fully  the  thickness 
of  the  cleat ;  washers  must  be  employed  to  prevent  under 
reasonable  usage  any  injury  to  the  knob  or  cleat. 

Is  there  a  limit  of  size  in  induction  motor-generator  sets?  That  is,  is 
it  common  practice  to  u'-e  a  different  type  of  motor  when  the  set  is  of  a 
certain  size?  S.  C.  M. 

The  motor  of  a  motor-generator  set  rated  at  100  kw  or 
over  is  invariably  a  synchronous  motor,  an  induction  motor 
being  rarely  used  in  motor-generator  sets  of  this  size.  It 
has  become  almost  standard  practice  to  use  synchronous 
motor-generator  sets  in  all  sizes  except  where  the  output  is 
too  small  for  a  standard  synchronous  motor.  Large  induc¬ 
tion  motor-generator  sets  are  to  be  found,  however. 

In  transmission  systems  is  the  use  of  high-tension  star-connected  trans¬ 
formers  preferable  to  delta-connected  transformers?  C.  P. 

h'ither  system  if  properly  installed  and  carefully  oper¬ 
ated  will  give  satisfaction.  The  choice  between  the  two  is 
governed  largely  by  service  requirements.  The  desire  to 
obtain  immunity  from  shutdown  due  to  the  failure  of  one 
transformer  has  led  to  the  extensive  use  of  the  delta-con¬ 
nected  transformers,  especially  on  the  low-potential  delivery 
side,  where  this  connection  is  almost  standard.  Excellent 
examples  of  both  .systems  may  be  had,  but  the  high-tension 
delta  connection  is  much  more  common  than  the  star. 

Ill  large  generating  systems  is  it  usual  to  install  automatic  circuit-break¬ 
ers  on  the  generators,  or  are  the  attendants  relied  on  to  use  discretion 
in  disconnecting  the  machines’  T.  D.  D. 

In  many  stations,  especially  those  feeding  railway  sys¬ 
tems,  it  has  not  been  found  desirable  to  employ  automatic 
circuit-breakers  in  connection  with  the  main  generators,  the 
attendants  disconnecting  the  machines  by  hand  operation  of 
oil  switches  or  other  switches  whenever  conditions  so  war¬ 
rant.  Oftentimes  an  overload  relay  operating  signal  lamp 
is  installed  to  guide  the  switchboard  attendant.  This  relay 
is  without  time  limit.  On  important  systems  every  effort 
is  made  to  keep  the  circuits  alive  and  short-circuits  are 
permitted  to  burn  themselves  free.  Thus  only  a  small  por¬ 
tion  of  the  system  is  affected  by  mishaps  of  this  kind.  The 
operating  man’s  first  rule  is  to  keep  the  lines  alive  at  any- 
cost. 

What  rule  is  used  to  determine  the  size  of  the  instrument  to  be  used  on 
switchboards?  N.  X.  tl. 

The  relations  between  the  smallest  load  which  it  is  de¬ 
sired  to  read  and  the  peak  are  usually  taken  into  considera¬ 


tion  in  determining  the  size  of  the  switchboard  instruments. 
On  railway  boards  it  is  generally  considered  advisable  to 
allow  considerable  overload  capacity  and  little  attention  is 
paid  to  light-load  periods.  On  lighting  boards  the  overload 
is  not  considered  to  be  as  important  as  on  railway  circuits 
and  more  attention  is  given  to  light  loads.  Usually  it  is 
best  to  select  instruments  of  such  size  that  under  normal 
working  conditions  the  needle  of  the  instrument  will  rest 
between  half  .scale  and  two-thirds  scale.  This  allows  for 
overloads  and  growth  and  permits  sufficient  accuracy  dur¬ 
ing  light-load  periods.  Watt-hour  meters  should  be  fully 
loaded  under  normal  working  conditions,  as  they  possess 
an  inherent  overload  capacity  not  possessed  by  indicating 
instruments. 

.\  solenoid  is  wound  with  3400  turns  of  No.  17  magnet  wire.  The 
voltage  is  250.  What  will  be  the  increase  in  strength  of  pull  if  300 
more  turns  are  added  to  the  solenoid?  E.  W.  C. 

W'e  assume  that  the  solenoid  mentioned  is  to  be  operated 
upon  direct  current  at  a  constant  emf  of  250  volts.  If  a 
solenoid  now  wound  with  3400  turns  is  provided  with  300 
additional  turns  the  increased  pull  might  be  only  slightly 
less  than  9  per  cent  if  the  same  current  strength  were 
maintained  in  the  coil  as  formerly.  However,  it  is  very- 
probable  that  even  the  same  current  strength  yvould  not 
produce  a  proportionately  increased  magnetism  on  account 
of  the  saturation  of  the  iron.  Quite  independent  of  the 
fact  just  discus.sed,  an  increase  in  the  number  of  turns, 
leaving  the  yvire  the  same  size  and  each  turn  of  the  .same 
length,  yvould  have  no  effect  yvhatsoever  upon  the  strength 
of  the  solenoid.  This  statement  is  based  on  the  fact  that 
simultaneously  yvith  the  increase  in  the  number  of  turns 
there  is  an  exactly  equal  proportional  increase  in  the 
resistance  of  the  solenoid  winding  accompanied  by  a  pro¬ 
portional  decrea.se  in  the  amount  of  current,  so  that  the 
number  of  ampere-turns  remains  exactly  the  same  as 
formerly. 

A  generator  having  a  solid  ‘teel  armature  core  has  been  rewound  but 
refuses  to  generate.  The  machine  is  about  seven  or  eight  years  old  and 
of  Norwegian  manufacture.  The  yoke  and  field  structure  are  of  cast 
iron,  and  although  the  steel  core  is  not  exactly  modern  practice, 
if  the  machine  generated  once  why  does  it  not  do  so  again? 

T.  G.  McG. 

In  view  of  the  fact  that  your  generator  refuses  noyv  to 
e.xcite  itself  when  formerly  it  generated  properly,  it  is  evi¬ 
dent  that  conditions  are  not  noyv  identical  yvith  yvhat  they 
yvere  previously.  Not  being  able  to  examine  the  machine, 
yve  can  only  guess  at  yvhat  may  be  the  trouble.  Assuming 
that  you  employed  the  same  number  of  turns  in  rewinding 
the  generator  as  yvere  used  yvith  the  generator  previously 
it  is  possible  that  the  connections  have  been  carried  out, 
say.  left-handed  instead  of  right-handed.  If  such  is  the 
case  it  yvill  be  necessary  to  reverse  the  field  terminals  of 
the  generator  before  the  machine  yvill  excite  itself.  Again, 
it  is  possible  that  the  points  of  connection  to  the  commutator 
are  not  located  exactly  as  they  yvere  previously,  so  that  in 
order  to  have  the  machine  generate  it  yvould  be  neces.sarv 
to  shift  the  brushes  into  a  neyv  position  as  compared  yvith 
the  position  used  formerly.  We  yvould  suggest  that  the 
best  plan  of  determining  just  yvhat  is  the  trouble  yvith  your 
generator  is  to  excite  the  field  coils  from  a  separate  source 
of  the  proper  voltage,  drive  the  armature  at  a  requisite 
speed  and  measure  the  voltage  across  the  commutator.  1  f 
the  machine  has  been  properly  connected  and  the  brushes 
are  in  the  correct  position,  the  voltage  should  be  .someyvhat 
in  excess  of  the  voltage  used  to  excite  the  field  coils.  The 
field  coils  should  then  be  connected  to  the  brushes  so  that 
the  positive  terminal  will  be  connected  to  the  positive 
brush  and  the  negative  terminal  to  the  negative  brush.  If 
when  the  machine  is  separately  excited  the  voltage  gen¬ 
erated  at  the  commutator  is  less  than  the  voltage  used  in 
exciting  the  machine  it  yvill  be  impossible  to  render  the 
machine  self-exciting  without  proportionately  increasing 
the  speed  of  rotation. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


IRONING  ON  THE  PORCH. 


Housewives  who  do  their  own  work  are  interested  in 
the  hot-weather  possibilities  of  the  electric  flatiron  in 
enabling  them  to  do  their  ironing  on  the  back  porch  or 
in  any  other  part  of  the  house  which  is  cool  and  pleasant 
and  supplied  with  a  near-by  electric  outlet.  This  fact  is 


Always  Work  Where  It  Is  Coolest 

I{  yoa  wish  to  do  yoar  Ironing  this  itunmer  in 
the  greatest  possible  comfort,  yon  should  ase 
an  Electric  Iron.  You  can  leave  the  Idtchen 
with  Its  heat-charged  atmosphere  and  find  cool 
delight  on  the  porch— where  every  viulising 
breeze  will  pot  new  vigor  into  your  work.  An 
Electric  Iron  deprives  ironing  day  of  its  unpleas¬ 
ant  features  —  eliminates  the  ireqoent  steps, 
exhausting  weights  and  the  vitiatiDg  heat 

The  Use  of  an  □ectric  Iron  U  Not 
An  Expense  But  An  Economy 

An  Electric  Iron  it  n  boutebold  •conouijr.  It  does 
better  work  at  tha  eiipeaee  of  less  anoegy  ;  roakas  it 
easier  to  retain  coenr^tent  servants,  or  laasans  tha 
fatigua  of  doinf  yoor  own  work.  Tba  coat  is  lass  than 
ons  cant  an  hoar »  lowar  than  evar  befoca,  bacaasa 
Electric  Licbt  was  reduced  ovar  6  pee  cant  May  let. 

TW  CUctfla.|rMlibiiS  W  wmmr 
2000  TUi^t  ElicWiiil  M  dUaUr  hM*. 

Electric  Shop 

Corner  Michifsa  and  Jackson  Boulevards 


Advertisement  Published  by  the  Commonwealth  Edison  Company. 

pointed  out  in  an  attractive  newspaper  advertisement  pub¬ 
lished  by  the  Commonwealth  Edison  Company  of  Chicago, 
which  is  reproduced  herewith.  The  electric  flatiron  has 
proved  one  of  the  greatest  attractions  of  electric-serv¬ 
ice  companies,  not  only  in  increasing  the  day  load,  but  in 
demonstrating  to  the  women  of  the  country  the  real  advan¬ 
tage  of  electrical  conveniences. 


PROMPT  PAYMENT  OF  BILLS. 


In  explaining  its  discount  plan  for  prompt  payment  for 
bills  for  electric  service,  the  Red  River  Power  Company,  of 
Grand  Forks,  N.  D.,  prints  a  display  advertisement  in  the 
local  papers  in  which  it  argues  as  follows:  “Most  of  the 
many  items  entering  into  the  cost  of  electric  and  gas  opera¬ 
tion  are  on  a  monthly  payment  basis.  By  meeting  our  ob¬ 
ligations  promptly  each  month  we  often  save  money,  besides 
strengthening  our  credit.  Economy  of  this  kind  results  in 
benefit  to  our  customers  by  improved  service  and  reduced 
rates  from  time  to  time  as  conditions  warrant.  We  cannot 
follow  this  method  unless  accounts  due  for  service  are 
paid  promptly  on  or  before  the  tenth  day  of  the  month. 


Therefore,  we  provide  our  discount  plan,  which  enables  a 
saving  of  10  per  cent  to  customers.  Do  not  be  a  de¬ 
linquent.”  The  Red  River  company  is  one  of  the  Byllesby 
organizations,  and  this  advertisement  is  one  of  a  series 
which  have  attracted  considerable  attention. 


DISTRICT  HEATING  FOR  THE  SMALL  CENTRAL 
STATION. 

The  cost  of  steam  heat  to  the  central-station  customer 
will  be  less  than  that  of  any  equally  adequate  and  con- 
stand  method  of  heating  his  premises.  This  fact  has  been 
repeatedly  demonstrated  from  the  experience  of  district¬ 
heating  plants  installed  in  both  large  and  small  cities. 
The  further  advantages  to  the  customer  are  the  avoidance 
of  handling  coal,  ashes,  boilers,  furnaces,  etc. ;  the  increase 
in  real-estate  values,  safety,  cleanliness,  healthfulness  and 
useful  life  of  heating  apparatus;  and  the  abatement  or 
reduction  of  the  fire  risk,  insurance  premiums,  smoke 
nuisance,  etc.  The  supply  of  heat  is  at  all  times  ample, 
and  the  service  is  much  more  satisfactory  than  from  any 
isolated  plant. 

To  the  central  station  the  importance  of  district  steam 
heating  as  an  entering  wedge  in  attacking  isolated  plants 
was  also  pointed  out  by  Mr.  Hal  C.  Kimbrough,  Chicago 
manager  for  the  .\merican  District  Steam  Company,  in  a 
paper  read  before  the  Missouri  Electrical  Association 
recently.  Readiness  to  furnish  such  steam-heating  ser¬ 
vice  will  render  accessible  the  positions  of  many  issolated 
plants,  for  such  prospective  customers  demand  that  not 
only  their  electric  burdens,  but  their  heating — coal,  ashes, 
smoke  dirt,  smoke  and  fire  hazard — be  lifted  from  their 
shoulders.  Not  only  is  steam  heating  thus  advisable  from 
an  electrical-service  standpoint,  but  a  heating  business  is 
highly  profitable,  as  results  cited  by  Mr.  Kimbrough  in  his 
paper  showed. 

In  a  city  of  10,000  population,  for  example,  the  annual 
steam  receipts  were  $35,053.  while  the  electric  revenue  was 

^43.359- 

The  results  of  another  company  for  three  successive 
years,  operating  a  combination  electric  and  steam-heating 
plant,  were  as  follows : 


Fuel  bumeti  <iurinn  heatitiK  season  I  VOft  7  . 12.0.12. (K)()  lb. 

Electricity  generated,  sjnie  periixl  .  2, .1.16.7^6  kw-hours 

Steam  receipts .  S51,7S.>  2.1  . 

Total  cost  of  fuel,  water,  lalx>r,  supplies. 

etc .  4S,17t  +«  . 


Fuel  bume<I  rlurinn  heating  seasf>n  1907-8 
fillectricity  generate" I.  same  perio"!  .  . 

Steam  receipts . 

Total  cost  of  fuel,  water,  lalior,  supplies, 
etc . 


.  28, .1 1  1 .8,10  Ih. 

. 1. .80,1 ,0.19  kw  hours 

59, .15. 1.16  . 

4.1,891  40  . 


Fuel  bume<l  during  heating  season  1908-9 
Fllectricity  generated,  same  )>erifxi 

Steam  receipts . 

Total  cost  of  fuel,  water,  lalKjr,  sui)plies, 
etc  . 


.  28,176,600  1b 

4,168,100  kw-hours 
65,972.52  . 

44,178  90  . 


T 


In  answering  a  question  by  Prof.  H.  B.  Shaw  as  to  the 
pipe  investment  required,  Mr.  Kimbrough  declared  that  this 
depends,  of  course,  on  the  location  of  the  plant  with  re¬ 
spect  to  its  heating  load.  In  I'^aston,  Pa.,  he  said,  a  i6-in. 
main  is  carried  a  distance  of  2675  ft.  at  a  first  cost  of 
$32,000  before  the  first  customer  is  reached,  but  the  profit¬ 
able  district  which  is  served  by  a  further  investment  of 
$10,000  in  piping  at  the  end  of  the  feeder  line  justifies  the 
entire  outlay. 


T 
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Discussing  the  distribution  of  district  heating  plants 
among  small  central  stations,  Mr.  Kimbrough  declared  that 
there  are  twenty-one  such  stations  in  Illinois  towns  of  less 
than  7500,  and  two  in  towns  of  less  than  1000.  By  far  the 
greatest  number  of  plants  are  in  cities  under  30,000  inhab¬ 
itants. 

Professor  Shaw  suggested  the  advantages  of  smaller 
feeder  pipe  that  might  be  used  with  high-pressure  steam 
distribution,  esi)ecially  when  large  pressure  drops  are  per¬ 
mitted,  to  convey  the  steam  at  high  velocity  to  the  low- 
pressure  distributing  mains. 


COST  OF  ARC  LIGHTING. 


In  a  paper  read  by  .Mr.  W.  Edgar  Reed,  consulting  engi¬ 
neer,  before  the  Pittsburgh  Section  of  the  .American  Insti¬ 
tute  of  Electrical  Engineers  on  May  9  many  interesting 
facts  relating  to  the  estimated  cost  of  operating  an  arc 
lamp  were  presented. 

The  speaker  dealt  with  the  subject  from  the  point  of 
view  of  the  engineer  endeavoring  to  ascertain  the  actual 
cost  to  a  municipality  operating  an  arc  lamp  per  year. 
These  costs  as  generally  given  are  very  vague,  because 
they  are  not  based  on  any  scientific  investigation,  but  are 
usually  the  result  of  various  local  conditions,  such  as 
prices  in  adjacent  cities,  competitive  bids  and  similar 
causes. 

There  are  many  items  that  enter  into  the  cost  of  operat¬ 
ing  an  arc  lamp  per  year,  and  the  question  should  be  very 
thoroughly  studied  and  analyzed  before  the  price  is  made. 
Often  municipalities,  instead  of  paying  a  small  fee  for  the 
services  of  a  competent  engineer,  make  no  attempt  to  get 
one  at  a  fair  price,  but  simply  advertise  for  bids  and  try  to 
get  the  service  at  as  low  a  cost  as  possible.  Municipal 
plants  often  give  service  that  would  not  be  tolerated  for  a 
moment  by  private  plants.  The  contracts  generally  specify 
the  number  of  amperes  and  the  watts,  but  almost  never  the 
illumination,  which,  of  course,  is  the  desideratum.  The 
price  is  usually  specified  in  dollars  per  year  for  the  arc 
lamps  and  cents  per  kw-hour  for  incandescent  lighting. 
When  a  contract  is  to  be  let  it  is  usual  to  make  inquiries 
as  to  surrounding  plants,  or  .some  similarly  located  plant, 
and  get  the  opinions  of  many  people,  some  of  whom  are 
salesmen  of  apparatus  for  lighting.  These  are,  of  course, 
of  little  u.se  in  arriving  at  an  accurate  estimate.  A  careful 
investigation  should  be  made  of  costs  under  actual  condi¬ 
tions  prevalent  in  tbe  city  to  be  lighted.  Prices  quoted 
from  different  cities  vary  very  greatly,  running  from  $45 
to  over  $100  per  lamp-year,  so  that  it  is  impossible  to  base 
any  reliance  on  an  average  figure. 

1'he  price  should  be  based  on  costs  of  installation,  fi.xed 
charges,  interest  and  depreciation,  operating  expenses, 
including  legal,  office,  accidents  and  extraordinary  ex¬ 
penses  and  cost  of  ])roducing  energy.  Erection  costs  vary 
from  time  to  time  and  no  data  are  available  that  are  accu¬ 
rate  for  any  locality.  The  question  of  outage  is  an  im¬ 
portant  one  and  should  be  carefully  considered.  Numerous 
methods  are  in  vogue,  such  as  deducting  so  much  per  lamp- 
hour  from  the  amount  paid,  but  no  standard  has  been  ar¬ 
rived  at. 

Other  factors  affecting  the  cost  of  arc  lighting  which  are 
frequently  not  considered  by  municipalities  in  estimating 
their  costs  are  the  following; 

'fax  on  poles,  usually  $0.50  to  $i  per  pole;  fire,  accident 
and  boiler  insuring  taxes;  federal  tax  on  corporations  of 
over  $5,000  capitalization ;  free  lighting  of  public  build¬ 
ings;  free  telejdiones,  and  similar  expenses. 

The  city  does  not  usually  count  on  any  profit  which  a 
private  company  is  justly  entitled  to. 

Depreciation,  a  most  important  item,  is  generally  over¬ 
looked  entirely.  It  is  important  because  the  effect  is  not 
usually  present  until  after  a  lapse  of  some  years.  It  is  a 
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diminution  in  value  due  to  various  causes  which  cannot 
be  overcome  by  current  maintenance  charges.  It  is  a 
broad  question  and  should  be  very  carefully  considered;  it 
may  be  determined  as  the  first  cost  less  the  salvage  divided 
by  the  useful  life  in  years.  Care  should  be  taken  that  the 
salvage  is  not  negative — that  is,  that  the  cost  of  removing 
the  apparatus  is  more  than  the  scrap  value.  In  this  case 
this  expense  must  be  added  to  first  cost. 

Mr.  Reed  showed  figures  and  made  an  interesting  analy¬ 
sis  of  the  costs  of  arc  lighting  as  given  by  the  borough  of 
Sharpsburg,  Pa.  This  municipality  recently  submitted  fig¬ 
ures  to  the  federal  government  indicating  remarkably  low 
costs.  Mr.  Reed  showed  that  by  considering  all  the  factors 
the  cost  was  approximately  $65  per  lamp  per  year  instead 
of  about  $40  per  year  as  reported  by  the  officials  of  the 
immicipality. 


ELECTRICITY  AT  THE  FALL  RIVER  COTTON 
CENTENNIAL. 

The  centenary  of  the  establishment  of  the  first  cotton 
mill  in  Fall  River,  Mass.,  was  celebrated  in  the  week  of 
June  19-24  in  that  city  by  a  protracted  carnival  whose 
schedule  included  a  visit  by  President  Taft,  various  mer¬ 
cantile,  transportation  and  trade  processions  and  an  exten¬ 
sive  exhibit  of  textile  proces.ses  and  products  in  the  local 
textile  school  and  State  armory.  Electricity  was  exten¬ 
sively  pressed  into  service  in  connection  with  the  decora¬ 
tion  of  the  principal  streets,  both  the  Old  Colony  Street 
Railway  Company  and  the  Fall  River  Electric  Light  Com¬ 
pany  taking  a  leading  part  in  the  work.  About  13.000  extra 
incandescent  lamps  were  installed,  including  dect)rative 
lamps  in  the  armory,  where  the  Fall  River  Electric  Light 
Company  maintained  one  of  the  largest  and  most  con¬ 
spicuous  exhibits  in  the  building,  and  all  the  displays  of 
moving  machinery  were  driven  by  electric  motors. 

Electric  signs  welcoming  visitors  to  the  city  on  behalf 
of  the  centennial  were  erected  at  important  points,  and  an 
elaborate  use  of  bunting  and  flags  was  supplemented  in 
many  cases  by  festoons  of  colored  incandescent  lamps  car¬ 
ried  across  the  streets  or  parallel  to  the  sidewalks  in  front 
of  private  residences,  clubs  and  mercantile  structures. 
•About  6000  plain  and  colored  incandescents  were  installed 
for  decorative  service  by  the  Old  Colony  Street  Railway 
Company,  including  circles  of  multi-colored  lamps  at  vari¬ 
ous  points  on  the  overhead  system  and  an  extensive  use  of 
the  national  colors  at  trolley  poles.  In  the  City  Hall  dis¬ 
trict  a  triumphal  arch  was  erected,  with  an  electrically 
illuminated  centennial  sign  in  the  center,  and  from  the  arch 
on  each  side  of  the  principal  street  fourteen  columns  were 
attached  to  it  by  looping  ropes  of  laurel,  each  column  be¬ 
ing  encircled  by  incandescent  lamps  and  surmounted  by 
•American  flags  set  in  urns.  Six  hundred  incandescents 
were  used  on  the  arch  proper  and  140  lamps  on  the  columns, 
the  bases  of  the  latter  being  painted  in  Venetian-marble 
style. 

The  Fall  River  Electric  Light  Company’s  exhibit  at  the 
armory  included  the  general  lighting  of  the  main  display 
hall  by  about  100  tungsten  lamps  of  100  watts  rating,  and 
an  extensive  display  of  useful  and  ornamental  electrical 
equipment  in  five  booths  roofed  over  by  an  attractively 
decorated  pergola.  The  main  hall  lamps  were  hung  from 
galvanized-iron  wire  carriers  run  across  the  hall  in  longi¬ 
tudinal  and  transverse  directions,  the  intersection  points 
being  attached  to  provide  additional  stiffening.  The  con¬ 
ducting  leads  for  these  lamp  circuits  thus  were  run  with¬ 
out  other  strain  than  their  own  weight,  between  lamps,  and 
the  elevation  of  the  lamps  about  10  ft.  above  the  floor 
resulted  in  a  highly  effective  and  satisfactory  illumina¬ 
tion,  with  a  noticeable  absence  of  dark  corners  in  and 
around  the  exhibits.  Electricity  was  selected  for  the  cen¬ 
tral  display  of  the  armory  by  the  superintendent  of  ex¬ 
hibits  on  account  of  its  great  flexibility  and  safety,  with 
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the  maximum  artistic  p)ossibilities,  as  compared  with  gas. 

The  central  booth  of  the  lighting  company  contained  an 
electric  fountain,  electrically  lighted  artificial  flowers  and 
fruits  and  tasteful  decorations  in  greenery  and  colored 
lamps  of  miniature  size  throughout  the  roof  structure. 
Picture  post  cards  of  the  company’s  waterside  turbine  sta¬ 
tion  were  given  away  to  visitors,  and  in  a  second  booth  a 
complete  line  of  electric  heating  devices  was  shown.  A 
third  booth  was  devoted  to  the  display  of  small  motors, 
direct-connected  machine  tools,  sewing-machine  and  vibra¬ 
tor  equipments,  grinders,  glue  pots  and  fans.  A  fourth 
booth  contained  a  display  of  domestic  power  applications, 
including  also  a  model  sawmill  and  miniature  machine 
shop,  each  driven  by  an  8-in.  fan  motor,  washers,  ice¬ 
cream  freezers,  electric  flatirons,  multiple-tool  outfits  and 
a  meter  connected  to  a  2-hp  induction  motor  equipped  with 
a  friction  brake.  The  speed  of  the  meter  corresponded  to 
the  amount  of  power  absorbed  by  the  motor.  A  vacuum- 
cleaner  exhibit  occupied  the  fifth  booth,  the  apparatus  be¬ 
ing  provided  by  the  McCrum- Howell  Company,  New  York. 
All  the  equipment  was  wired  for  demonstration  on  the 
premises,  iio-volt  and  220-volt  alternating  current  being 
supplied  to  the  armory  by  the  lighting  company,  which 
also  exhibited  a  1.5-ton  electric  truck  in  a  trades  parade. 


COMBINATION  RATES  FOR  STEAM-HEATING  AND 
ELECTRIC  SERVICE. 


In  a  paper  presented  by  Mr.  R.  D.  DeWolf,  assistant 
mechanical  engineer  of  the  Rochester  (X.  Y.)  Railway  & 
Light  Company,  before  the  convention  of  the  National 
District  Heating  Association  at  Pittsburgh,  Pa.,  on  June  8, 
Mr.  DeWolf  considered  the  three-charge  system  of  rates 
applied  to  steam  service,  and  also  a  rational  schedule  of 
charges  to  be  employed  where  a  customer  receives  both 
steam  heat  and  electric  service  from  the  same  plant.  con¬ 
sumer  of  this  class  requires  a  certain  amount  of  electrical 
energy  and  a  certain  amount  of  steam  for  heating.  In 
operating  his  own  plant  when  the  exhaust  steam  furnished 
by  the  prime  movers  is  just  sufficient  to  meet  his  heating 
demand,  there  will  be  no  waste  to  the  atmosphere,  and  his 
operating  conditions  will  be  the  most  economical  which  he 
can  attain.  When  the  energy  demand  exceeds  the  heating 
demand  considerable  quantities  of  exhaust  steam  will  be 
wasted  in  the  atmosphere,  and,  on  the  other  hand,  when  the 
heating  demand  exceeds  the  energy  demand  considerable 
live  steam  will  have  to  be  furnished  from  the  boilers  in 
order  to  make  up  the  deficiency  in  exhaust  steam.  Under 
either  of  these  conditions  the  cost  of  operating  the  plant 
will  be  higher  than  when  the  energy  and  heating  demands 
are  equal. 

The  rate  system,  must,  therefore,  take  the  ratio  between 
the  energy  demand  and  the  heating  demand  into  considera¬ 
tion,  and  must  so  modify  the  rate  that  the  consumer  who 
has  an  advantageous  ratio  of  energy  and  heating  demands 
will  receive  a  better  rate  than  the  consumer  whose  ratio  is 
not  such  an  economical  one. 

The  simplest  practicable  method  available  consists  in 
metering  the  quantity  of  energy  furnished  and  metering  the 
condensation  returns  from  the  heating  system.  The 
energy  furnished  can  be  charged  for  under  the  electric 
rate.  The  charge  for  exhaust  steam  will  then  be  the  charge 
which  would  be  rendered  under  the  system  shown  for  the 
non-condensing  generating  station  for  both  energy  and 
heat,  crediting  to  this  the  rates  charged  for  the  energy  for 
such  portion  of  the  steam  required  for  heating  as  would 
be  furnished  by  a  non-condensing  station,  plus  a  charge 
based  on  the  live-steam  rate  for  any  additional  steam. 

The  three-charge  schedule  automatically  gives  the  long- 
hour  user  a  lower  unit  rate  than  the  short-hour  user  of  the 
same  demand.  By  varying  the  demand  element  of  the 


charge  during  different  months  of  the  year,  a  seasonal 
variation  in  the  total  service  charge  can  also  be  introduced, 
for  imposing  proper  costs  on  consumers  with  short-season 
demands,  either  winter  or  summer.  The  system  may  be 
made  still  more  flexible  by  varying  the  numerical  figure 
used  representing  the  pounds  of  steam  required  by  the  non¬ 
condensing  station  to  generate  i  kw-hour.  The  small  con¬ 
sumer  who  would  require  only  a  small-sized  installation  if 
he  were  operating  his  own  private  plant  would  be  using 
machinery  whose  water  rate  would  be  higher  than  in  the 
case  of  a  larger  plant.  It  is  evident  that  allowance  can  be 
made  in  the  rate  system  for  this  variation. 

In  a  well-designed  and  operated  plant  for  every  1000  lb. 
of  steam  delivered  by  the  boiler  there  will  be  a  loss  of 
about  15  per  cent  of  the  steam  passing  through  the  engine. 

In  supplying  a  consumer  with  energy  and  heat,  the  con¬ 
sumer’s  demand  will  be  measured  in  kilowatts  and  1000  lb. 
of  steam  per  hour  and  his  consumption  in  kw-hours  and 
1000  lb.  of  condensation.  If  the  two  were  just  equal,  then 
the  rate  for  the  combined  service  would  be  correctly  ex¬ 
pressed  by  the  non-condensing  generating  rate.  If  this 
condition  does  not  exist,  the  total  cost  will  have  to  be 
expressed  through  a  combination  of  the  different  rates. 

For  every  kilowatt  of  demand  the  consumer  is  entitled 
to  850  lb.  per  hour  demand  of  exhaust  steam,  and  for  every 
kw-hour  used  he  is  entitled  to  850  lb.  of  exhaust  steam.  It 
is  then  evident  that  he  can  be  billed  for  his  electricity 
under  the  energy  rate  and  for  his  steam  under  an  exhaust- 
steam  rate,  which  rate  will  take  into  account  the  relation 
between  the  exhaust  steam  which  would  be  furnished  by 
the  exhaust  from  a  private  plant  supplying  the  necessary 
amount  of  energy  and'  the  live  steam  required,  in  addition 
to  this,  to  meet  the  total  steam  demand. 

The  consumer  being  billed  for  the  electricity  on  the 
energy  rate,  his  steam  charge  will  be  determined  by  cor¬ 
recting  the  live-steam  rate  for  the  amount  of  exhaust 
steam  furnished  by  a  non-condensing  generating  plant. 


ELECTRIC  CONVEYORS  FOR  UNLOADING  BANANA 
CARGOES. 

At  New  Orleans  and  Mobile  the  United  Fruit  Company 
makes  use  of  motor-driven  machines  of  the  marine-leg 
type  for  unloading  bunches  of  bananas  from  the  holds  of  it> 
vessels,  saving  much  time,  labor  and  damage  to  the  fruit 
that  was  formerly  occasioned  by  hand  unloading. 

From  an  extension  boom  projecting  over  the  water’s  edge 
a  35-ft.  vertical  marine  leg  is  dropped  into  the  hatch  of 
the  vessel  drawn  up  to  the  wharf.  Sprocket  wheels  on  the 
marine  leg  and  stationary  portions  of  the  unloader  carry  a 
pair  of  chains  4  ft.  apart,  between  which,  on  cross-bars,  is 
attached  a  canvas  strip  so  arranged  with  slack  as  to  form 
pockets  at  3-ft.  intervals.  The  four  machines  at  New 
Orleans  have  ninety-two-pocket  belts  and  each  is  driven 
by  its  own  15-hp  induction  motor.  These  machines  have 
individual  e(iuipments  for  unloading  2500  bunches  of 
bananas  per  hour,  the  bunches  weighing  from  60  lb.  to  120 
lb.  each.  In  the  hold  of  the  vessel  the  conveyors  are  filled 
from  three  levels,  each  level  loading  into  every  third 
pocket  of  the  conveyor,  the  speed  of  which  is,  of  course,  too 
high  to  permit  filling  successive  pockets  from  a  single 
position.  After  reaching  the  back  or  dock  end  of  the  con¬ 
veyor  the  pocket-chain  passes  over  a  flat  roller  which  gently 
discharges  the  bananas  onto  a  moving  belt  running  back  to 
the  cars  where  the  fruit  is  loaded  for  shipment  by  rail. 

At  New  Orleans  the  Mississippi  River  level  varies  peri¬ 
odically  by  about  14  ft.,  and  the  unloaders  must  accom¬ 
modate  this  variation  as  well  as  be  able  to  reach  the  hatches 
of  any  ordinary  vessel.  The  suspended  marine  leg  is  sup¬ 
ported  from  an  auxiliary  boom  hinged  to  the  main  boom, 
so  that  by  making  a  jack-knife  bend  practically  any  hatch 


level  or  distance  from  the,  wharf  can  he  negotiated.  The  certain  proportion  of  his  connected  load  he  will  probably 
manipulation  of  the  booms  ancl  hoists  and  the  side  travel  use  more  lamps  at  a.  time  than  agreed  upon.  Both  of 
of  the  huge  machine  along  the  dock  front  are  all  oper-  these  methods  require  frequent  inspection  to  see  that  the 
ated  from  friction  clutches  on  the  main  conveyor-motor  connected  load  has  not  been  changed.  These  difficulties 
shaft.  Within  three  to  five  minutes  after  the  vessel’s  hatches  can  be  met  by  using  a  demand  limiter  which  will  dim  the 
are  made  ready  the  machines  can  be  located  in  position  and  light  or  cause  a  flicker  when  the  demand  contracted  for 
unloading  begun.  Ships  are  unloaded  in  from  ninety  is  exceeded.  A  reliable  and  cheap  demand  limiter  is  neces- 
minutes  to  seven  hours,  depending,  of  course,  on  the  size  sary  for  the  profitable  introduction  of  flat  rates.  Another 
of  their  cargo.  The  four  machines  at  Xew  Orleans  work-  necessity  is  a  lamp  of  high  efficiency  and  high  cost,  so 

that  the  cost  of  renewals  is  high  in  comparison  with  the 
service.  This  is  provided  in  the  tungsten  lamp. 
jifc  Professor  Ford  then  made  an  analysis  of  cost  and 

revenue  for  certain  classes  of  small  consumers,  taking  as  a 
^  ,  basis  residence  consumers  of  the  Madison  Gas  &  Electric 

\  Company  as  reported  in  the  recent  Wisconsin  Railroad 

L  Commission  decision  on  the  rates  of  that  company.  Meter 

A  .  taken  from  figures  submitted  from  Boston  to 

^  i  Massachusetts  Gas  and  Electric  Commission.  The  fol- 

lowing  unit  prices  used  in  his  calculations:  Cost  of 

])lant,  $220  per  kilowatt;  of  demand  limiter,  $6;  con- 
sinner's  cost.  $6  a  year ;  meter-maintenance  cost,  $6  a  year ; 
demand-limiter  maintenance  cost,  $0.75  a  year;  demand 
cost,  $24  a  year  per  kilowatt;  energy  cost.  4.5  cents  per 
kw-hour. 

With  these  figures  as  a  basis,  Professor  Ford  obtained 
4  curves  from  which  the  following  conclusions  were  drawn: 

The  fixed  cost  of  service  per  kilowatt  of  maximum  de- 
m  mr  mand  decreases  as  the  demand  increases  until  it  reaches  a 

BP ■«  W  minimum  limit  at  $24  a  year  per  kilowatt  of  demand. 

Where  consumers  have  a  maximum  demand  of  125  watts 
B  the  cost  of  service  is  always  more  than  the  income  on  the 

7  meter  basis.  With  a  flat  rate  of  1.25  cents  a  month  per 

n  L  maximum  demand  the  is  greater  than  the 

cost,  the  maximum  used  more  than  4.5 

hours  a  day.  At  a  i-cent  flat  rate  per  of  demand  the 
income  is  greater  than  the  cost  unless  the  demand  is  used 
more  than  2.5  hours  a  day. 

Where  consumers  have  a  maximum  demand  of  250  watts 
each  the  cost  of  service  is  greater  than  the  income  on  a 
meter  basis  for  the  use  of  the  maximum  up  to  8.5  hours  a 
day.  With  a  flat  rate  of  1.25  cents  a  month  per  watt  of 
maximum  demand  such  consumers  can  be  supplied  with 
energy  at  a  profit  if  the  use  of  the  maximum  demand  is 
not  greater  than  six  hours  a  day,  and  at  i  cent  per  watt 
where  the  use  is  not  more  than  four  hours  a  day. 

Where  consumers  have  a  maximum  demand  of  500  watts 
the  cost  of  service  is  greater  than  the  income  on  a  meter 
basis  for  the  use  of  the  maximum  demand  up  to  1.8  hours 
a  day.  With  a  flat  rate  of  1  cent  a  month  per  watt  of 
maximum  demand  such  consumers  can  be  supplied  with' 
energy'  at  a  profit  if  the  use  of  the  maximum  demand  is  not 
greater  than  5.5  hours  a  day.  The  cost  of  supplying  energy 
to  each  consumer  having  250  watts  demand  is  $24.50  a  year 
with  a  watt-hour  meter  and  $19.29  with  a  demand  limiter. 
The  income  in  the  two  cases  is  $17  on  a  meter  basis  and 
$30  on  a  flat-rate  basis.  There  is  a  loss  of  $17.54  in  the 
first  case  and  a  profit  of  $10.71  in  the  second.  The  plan 
will  not  answer  for  mixed  lighting  and  heating  load  or  for 
lighting  with  carbon  lamps.  Where  only  one  heating  de¬ 
vice,  such  as  an  iron,  is  required  it  may  be  run  from  a 
.separate  circuit  back  of  the  demand  limiter  and  a  flat  rate 
made  for  its  use.  Where  more  light  is  required  on  special 
occasions  the  demand  limiter  may  be  cut  out  for  that  time 
and  an  extra  charge  made  for  this  service. 

Discussior. 

Mr.  A.  W.  Zahm,  of  Mason  City,  said  that  he  under¬ 
stood  that  the  flat-rate  plan  once  extensively  used  at  Hart¬ 
ford,  Conn.,  is  being  abandoned  and  such  customers  trans¬ 
ferred  to  meters.  The  flat-rate  plan  is  prohibitive  for  con¬ 
sumers  having  large  demands. 

Mr.  Young  reported  having  introduced  the  plan  at  Cedar 
Rapids  for  consumers  having  from  too  watts  to  300  watts 
demand.  He  considers  it  mainly  as  a  means  of  educating 


Motor-Driven  Banana-Unloading  Machine  at  Mobile,  Ala, 


ing  together  can  unload  10,000  bunches  per  hour.  Besides 
expediting  the  work  of  unloading  and  saving  labor,  the  ma¬ 
chines  effect  their  most  important  economy  in  preventing 
damage  to  the  fruit.  Energy  to  operate  the  unloaders  at 
New  Orleans  is  taker,  through  cables  and  plug  connections 
on  the  docks  from  the  lines  of  the  New  Orleans  Railway  & 
Light  Company.  The  machines  at  Mobile  are  operated 
by  the  Mobile  Electric  Company.  These  unloaders  are 
the  only  two  installations  of  the  kind  in  the  country,  the 
fruit  being  handled  by  manual  labor  at  all  other  ports. 


FLAT  RATES  FOR  SMALL  CONSUMERS. 


Prof.  .\.  H.  Ford,  of  Iowa  State  University,  gave  an 
analysis  of  the  above  subject  in  a  paper  before  the  Iowa 
Electrical  Association  convention  held  in  Davenport  recent¬ 
ly.  The  analysis  of  the  cost  of  supplying  energy  to  differ¬ 
ent  consumers  shows  it  to  be  made  up  of  several  elements, 
namely,  consumer's  cost,  meter  cost,  demand  cost  and  kw- 
hour  out])ut  cost.  The  fixed  cost  per  kilowatt  of  station 
equipment  increases  as  the  demand  per  consumer  increases. 
When  the  consumer's  load  is  small  and  of  short  duration 
the  fixed  cost  may  be  larger  than  the  variable  cost,  and 
this  condition  may  make  a  flat  rate  more  desirable  than  a 
meter  rate.  Since  the  meter  cost  for  small-demand  con¬ 
sumers  is  a  large  proportion  of  the  total  cost,  the  elimina¬ 
tion  of  this  item  by  the  u.se  of  flat  rates  makes  possible 
the  supply  of  small-demand  consumers  at  a  lower  rate 
than  previously. 

If  a  flat  rate  is  made  at  .so  much  per  lamp  the  consumer 
will  limit  the  number  of  lamps  and  will  not  use  electric 
light,  because  it  is  inconvenient.  If  he  is  charged  for  a 
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consumers  to  electric  service.  The  small  consumer  will 
take  service  at  a  flat  rate  because  of  knowing  the  price  in 
advance.  After  trying  the  plan  for  a  while  he  will  become 
exasperated  at  being  limited  in  his  demand  and  will  order 
meter  service.  Mr.  Burt,  of  Waterloo,  said  that  he  is  op¬ 
posed  to  the  theory  of  flat  rates.  He  also  said  that  the 
device  used  for  limiting  the  demand  is  not  always  a  me¬ 
chanical  success.  A  grocer  measures  the  groceries  he  sells 
and  the  electric  company  should  measure  its  output. 

Professor  Ford  called  attention  to  telephone  service  as 
being  a  prominent  example  of  a  large  public  service  carried 
on  at  flat  rates. 

Mr.  H.  B.  Gear,  of  Chicago,  spoke  of  the  concern  or 
anxiety  which  once  existed  as  to  whether  the  large  number 
of  small  apartments  which  were  consumers  of  the  Com¬ 
monwealth  Edison  Company  were  profitable.  This  led  to  a 
study  of  demand  and  diversity  factors.  In  a  certain  block 
there  were  189  consumers,  with  loads  aggregating  103  kw. 
The  average  was  eleven  lamps  per  consumer,  or  550  watts 
connected.  The  actual  maximum  demand  for  a  consumer 
measured  by  a  maximum-demand  meter  averaged  300  watts. 
The  average  revenue  per  consumer  was  from  $25  to  $30 
per  year.  The  maximum  demand  on  the  transformer  sup¬ 
plying  energy  to  that  block  with  its  103  kw  of  connected 
load  was  only  18  kw.  The  load-factor  at  the  secondary 
terminals  of  this  transfomer  was  23  per  cent.  By  taking 
into  account  the  generating  equipment  reduction  due  to 
the  diversity  of  load  the  small-apartment-house  consumers 
appeared  much  more  profitable  than  had  formerly  been 
assumed  to  be  the  case.  The  meter  investment  with  such 
consumers  is,  of  course,  high,  amounting  to  as  much  as  the 
generating  plant  necessary  to  supply  energy  to  those  con¬ 
sumers. 

Mr.  J.  R.  Cravath,  of  Chicago,  reported  having  intro¬ 
duced  the  controlled  flat-rate  system  in  a  small  way  among 
consumers  at  Harrisburg,  Ill.,  where  an  absurdly  low  un¬ 
controlled  flat  rate  had  formerly  been  in  vogue.  Old  flat- 
rate  consumers  are  being  partly  changed  to  meters  and 
partly  to  controlled  flat  rate,  at  their  option.  In  his  opin¬ 
ion  the  controlled  flat-rate  system  is  applicable  only  to 
very  small  consumers,  where  there  is  nothing  but  lighting 
load.  The  success  depends  on  the  rate  being  made  high 
enough  to  force  the  use  of  the  tungsten  lamp  in  order  to 
get  the  lighting  service  at  a  reasonable  rate.  With  an 
expensive  lamp  the  consumer  turns  off  the  lamp  to  save 
renewals. 

Mr.  Gear  pointed  out  that  with  flat  rates  the  large 
diversity  factor  which  he  had  cited  would  be  much  reduced, 
hence  some  of  the  apparent  difference  in  profits  pointed 
out  between  the  flat  rate  and  the  meter  system  would  be 
reduced.  Professor  Ford  said  that  the  consumer  cost, 
which  is  independent  of  the  maximum  demand,  is  40  per 
cent  of  the  total  cost  for  the  k,ind  of  consumer  under  con¬ 
sideration.  Reducing  the  diversity  factor  cannot  change 
the  consumer  cost. 


ENGINE  AND  BOILER-ROOM  RECORDS  FOR 
SMALL  PLANTS. 

The  important  items  to  be  recorded  in  the  engine-room 
and  boiler-room  of  a  small  plant  are  as  follows:  Coal, 
ashes,  water,  oil  and  sundries,  the  last  item  including  pack¬ 
ing,  waste,  rags,  boiler  compounds,  tools,  etc.,  besides  labor 
and  material  used  in  making  repairs.  To  produce  the 
best  results  in  any  .station,  said  Mr.  Eugene  Holcomb,  in 
an  address  on  this  subject  before  the  St.  Paul  convention 
of  the  Minnesota  Electrical  Association,  it  is  essential  to 
know  the  cost  of  producing  the  output. 

All  coal  should  be  weighed  as  fired,  and  for  this  purpose 
in  small  plants  it  will  be  found  convenient  to  use  a  scale 
with  platform  set  flush  with  the  floor,  large  enough  to  hold 
a  wheelbarrow.  The  number  of  pounds  in  each  wheelbarrow 


load  should  be  recorded  on  a  single  sheet  of  paper,  ruled  in 
columns  for  three  figures.  A  record  should  be  kept  of  the 
number  of  pounds  of  water  used  for  steam-making,  for 
the  purpose  of  checking  the  furnace  and  boiler  perform¬ 
ance.  A  simple  method  of  measuring  this  water  is  to 
calibrate  the  feed  pumps  from  time  to  time  and  use  a 
stroke  counter.  A  reading  of  this  counter  each  twenty-four 
hours  will  give  the  quantity  used,  very  closely.  The  ashes 
should  be  weighed  as  a  check  on  the  quality  of  coal. 

The  amount  of  cylinder  and  engine  oil  used  should  be 
measured  and  recorded  each  day.  The  temperature  of 
boiler-feed  water  and.  in  condensing  stations,  the  vacuum 
should  be  read  and  recorded,  say,  four  times  per  day.  The 
number  of  pounds  of  waste  or  rags,  the  amount  of  packing 
and  the  amount  of  boiler  compound,  if  any,  should  be  re¬ 
corded  each  day.  All  labor  and  material  used  in  making 
repairs  to  any  part  of  the  generating  equipment  should  be 
kept  separate  from  the  regular  operating  items  and  should 
be  recorded  each  day.  The  time  put  in  by  the  regular  men 
in  replacing  a  few  bricks  in  the  furnace  or  the  packing  or 
adjustment  of  a  pump  or  engine,  however,  need  not  be 
recorded  as  labor  on  repairs  in  such  case.  The  above 
practically  covers  the  cost  items  that  should  be  recorded  in 
the  engine  and  boiler-room. 

In  order  to  determine  the  unit  costs,  it  is  essential  that 
the  switchboard  be  equipped  with  meter  for  measuring  the 
total  output  of  the  station.  Such  meters  are  not  very  ex¬ 
pensive  and  no  station  should  be  without  them,  even  for  con¬ 
stant-current  arc  circuits,  although  the  output  on  such 
circuits  can  be  estimated  very  closely  where  the  number 
of  lamps  is  constant  and  the  hours’  run  is  known.  \’olt 
and  ammeter  readings'  are  misleading  in  alternating-cur¬ 
rent  stations  because  the  power-factor  is  usually  unknown 
and  is  always  changing.  Ammeter  and  wattmeter  read¬ 
ings  at  fifteen-minute  or  thirty-minute  intervals  should  be 
made  occasionally,  however,  for  the  purpose  of  plotting 
the  output  curve  and  checking  the  power-factor,  as  it  is 
es.sential  to  know  the  character  as  well  as  the  total  of 
the  load.  With  the  above  switchboard  instruments  it  is 
an  easy  matter  to  record  the  wattmeter  readings  each 
twenty-four  hours.  It  is  also  important  to  record  the  time 
of  starting  and  stopping  each  unit,  and  also  any  interrup¬ 
tions  or  stoppages  due  to  accidental  break-downs. 

While  there  are  nearly  as  many  forms  or  blanks  for 
keeping  these  records  as  there  are  stations,  the  form  is  not 
as  important  as  the  data  recorded.  No  system  will  work 
by  itself,  and  almost  any  blank  form  will  serve  as  a  re¬ 
minder  to  the  operating  men  of  things  to  be  done. 

In  large  stations  these  principal  items  are  subdivided 
into  many  parts,  and  records  are  kept  in  great  detail,  but 
for  stations  of  250  kw  and  under,  to  which  these  sugges¬ 
tions  are  addressed,  where  there  are  few  hands  to  do  the 
work,  these  records  must  be  as  simple  as  possible,  and,  of 
course,  should  be  made  to  supply  the  necessary  data  to  fit 
into  a  uniform  system  of  accounting.  The  principal  data 
that  should  be  recorded  are  as  follows: 

ST.ATION  REPORT  FOR  24  HOURS,  ENDING . 

Amount  of  coal  on  hand . 

Amount  of  coal  used . 

Pounds  of  f<‘ed  water  used . 

Pounds  of  water  evaporated  per  pound  of  coal . 


Boilers  in  use  from . to . 

Engines  and  generators  in  use  from . ; . to 

Cylinder  oil  use<l . pints.  $.... 

Engine  oil  used . . . pints,  $ . 

Pounds  of  waste  or  rags  used.  . . $.  . 

Pounds  of  packing  used .  $.... 


. hours’  lahoi  on  repairs.  $ . 

. hours’  labor  oi>er,ating.  $ . 

Total  output  in  kw  hours . 

Pounds  of  coal  per  kw-hour  . 

Remarks  . 

A  convenient  form  of  keeping  these  records  is  to  have 
printed  blanks,  on  letter-size  paper,  bound  in  books  with 
duplicate  sheets  and  perforated  so  that  one  copy  may 
be  easily  torn  out  and  the  office  copy  punched  for  binding 
in  a  loose-leaf  folder. 
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HANDLING  DISTRICT  STEAM-HEATING  CUS¬ 
TOMERS. 

An  interesting  paper  discussing  the  broader  policies  in¬ 
volved  in  handling  customers  of  district  steam-heating  sys¬ 
tems  was  presented  by  Mr.  George  W.  Wright,  manager  of 
the  Baltimore  Refrigerating  &  Heating  Company,  of  Balti¬ 
more,  Md.,  at  the  convention  of  the  National  District  Heat¬ 
ing  Association  at  Pittsburgh  June  8.  As  Mr.  Wright 
pointed  out,  the  subject  of  satisfying  customers  is  a  most 
important  one  to  managers  of  central-station  heating 
plants,  for  since  the  number  of  prospective  customers  is 
limited  to  the  territory  covered  by  the  heating  mains,  the 
loss  of  any  of  them  is  a  serious  matter. 

The  best  way  to  keep  a  customer  satisfied  with  the  ser¬ 
vice  and  its  cost,  said  the  speaker,  is  to  teach  him  to  use 
the  heat  with  economy,  and  to  make  him  acquainted  with 
the  principles  of  central-station  heating.  The  service  is 
so  much  more  prompt  and  effective  than  the  isolated-plant 
system  that  the  ordinary  customer  does  not  realize  how 
much  heat  he  is  using  until  the  first  bill  comes  in.  If  care¬ 
ful  attention  is  given  to  the  operation  of  the  customer's 
heating  system  by  the  heating-plant  employees  for  the 
first  month  or  two  of  service,  the  cost  can  be  kept  within 
satisfactory’  limits  and  a  permanent  customer  be  made, 
hut  if  the  customer  is  allowed  to  use  the  heat  without 
proper  regulation  a  serious  waste  often  results  and  dis¬ 
satisfaction  ensues. 

Many  customers  depend  upon  the  least  intelligent  em¬ 
ployee  in  the  building  for  the  management  of  the  heating 
service  and  usually  with  unsatisfactory  results.  Every 
heating-plant  manager  is  familiar  wdth  the  great  variation 
in  the  use  of  heat  in  buildings  of  exactly  the  same  cubic 
contents  and  hours  of  service,  which,  in  most  cases,  is 
largely  due  to  differences  of  control.  It  is  good  practice 
to  advise  the  customer  to  have  his  employee  report  to  him 
each  day  the  quantity  of  steam  used  and  thus  keep  in  touch 
with  this  running  expense  of  his  business.  The  customer 
should  be  given  the  fullest  information  as  to  the  operation 
of  the  heating  system  with  regard  to  its  efficiency  and 
economy. 

ADVICE  TO  CUSTOMERS. 

It  is  advisable  to  give  each  customer  a  pamphlet  ex¬ 
planatory  of  central-station  heating,  how  the  heat  is  gen¬ 
erated  and  distributed,  how  the  condensation  in  the  mains 
is  taken  care  of  so  that  it  does  not  enter  the  customer’s 
heating  system,  the  use  of  heat  recorded  (wdiere  the  meter 
system  of  charges  is  used)  and  a  full  description  of  the 
meter  and  instructions  for  reading  same. 

The  customer  should  also  be  cautioned  as  to  the  advisa¬ 
bility  of  having  all  steam  piping  covered  where  heat  is 
not  required;  the  keeping  of  windows  and  doors  closed, 
especially  near  radiators;  the  closing  of  elevator  shafts 
and  stairways;  the  installation  of  temperature  controllers 
and  reducing  valves ;  the  shutting  off  of  the  heat  at  the 
main  service  valve,  etc.  A  good  plan  is  to  print  these  sug¬ 
gestions  on  the  back  of  the  heating  bills,  w’hich  presents 
them  to  the  customer  once  a  month. 

The  greatest  care  should  be  exercised  with  new  custom¬ 
ers  to  see  that  they  do  not  waste  the  heat,  as  very  few  of 
them  know  anything  at  all  about  the  principles  of  heating, 
'riie  meters  of  such  customers  should  be  read  at  frequent 
intervals,  and  advice  for  the  attainment  of  more  economical 
results  given  if  needed.  This  attention  will  be  appreciated. 
It  is  a  mistake  for  any  manager  to  take  on  a  customer 
when  he  knows  that  the  system  installed  in  his  building  is 
not  properly  arranged  for  economic  and  efficient  results. 

The  necessary  changes  should  be  pointed  out  and  com¬ 
pleted  before  connection  is  made  to  the  central-station 
system  or  else  there  w’ill  be  either  failure  to  get  a  proper 
return  for  the  heat  used  or  inordinate  bills  for  the  service 
rendered,  either  of  which  will  be  likely  to  result  in  the  loss 
of  the  customer.  It  will  be  too  late  to  point  out  these  de¬ 


fects  after  service  has  once  begun,  as  the  manager  will 
then  be  in  a  very  uncomfortable  position. 

ESTIMATION  OF  COST  OF  HEATING. 

Another  cause  for  loss  of  customers  is  the  estimation  of 
the  cost  of  heating  on  a  meter-rate  basis.  To  secure  the 
customer  the  manager  is  tempted  to  make  this  estimate 
too  low  or  to  base  his  estimate  on  some  similar  building 
which  he  is  heating.  The  personal  element  enters  so 
largely  into  the  result  that  any  manager  who  gives  such 
an  estimate  is  generally  very  much  above  or  below  the 
actual  result.  The  hours  of  use,  the  attention  and  care 
exercised,  the  exposure  of  the  building  and  the  nature  of 
the  business  therein  conducted  will  cause  a  variation  in 
the  heat  used,  and  it  is  therefore  unwise  to  make  such 
estimates.  The  better  plan  is  to  refer  the  prospective 
customer  to  several  other  customers  with  buildings  of  about 
the  same  size  and  character  and  allow  him  to  form  his  own 
conclusions  and  make  his  own  estimates.  The  maximum, 
minimum  and  mean  consumption  for  the  buildings  of  like 
size  and  character  that  are  heated  by  the  manager’s  com¬ 
pany  may  be  given,  with  the  frank  statement  that  it  is  im¬ 
possible  to  foretell  which  result  will  be  obtained  owing  to 
the  personal  element.  If  an  estimate  should  be  given  and 
the  result  exceeds  it,  the  manager  will  be  expected  to  re¬ 
fund  the  difference,  and  if  it  falls  below  the  estimate  the 
manager  will  have  proved  to  the  customer’s  satisfaction 
that  he  knows  nothing  about  the  business  anyhow. 

COMPLAINTS  AND  RECORDS. 

All  complaints,  of  whatever  character,  should  receive 
prompt  attention  and  investigation.  The  longer  the  cus¬ 
tomer  is  allowed  to  brood  over  his  grievance  the  more  dif¬ 
ficult  it  becomes  to  placate  him.  Prompt  attention  shows 
a  desire  to  please,  which  is  usually  appreciated.  Many 
complaints  are  trivial  and  due  to  lack  of  intelligent  knowl¬ 
edge  of  heating,  but  they  should  be  attended  to  just  as 
promptly  as  the  most  important  ones.  A  book  for  record¬ 
ing  all  complaints,  giving  date,  location  and  nature  thereof, 
by  whom  and  how  disposed  of,  should  be  kept  for  record¬ 
ing  them  as  they  come  in  by  telephone  or  mail,  so  that  all 
shall  have  careful  attention. 

A  daily  record  of  the  outside  temperature  and  wind 
velocity  should  be  kept  by  each  manager.  It  will  be  found 
astonishing  how  little  accurate  observation  of  temperature 
conditions  prevails  among  heating-plant  customers.  A  few 
warm  days  in  a  winter  month  will  be  clearly  remembered 
and  the  cold  ones  entirely  forgotten,  with  the  consequent 
impression  left  that  the  month  was  comparatively  warm. 
When  the  bill  for  the  month’s  heating  is  received  there 
is  usually  a  complaint,  which  the  temperature  records  will 
prove  to  be  without  foundation.  Very  few  customers 
realize  the  effect  of  the  outside  temperature,  and  especially 
the  wind  velocity,  upon  the  consumption  of  heat,  and  many 
of  them  have  an  idea  that  their  bills  for  the  three  winter 
months  should  be  practically  uniform,  although  there  is 
often  a  wide  variance  in  the  temperature  conditions. 

METER  READING. 

With  a  meter  system  of  charges  there  should  be  fre¬ 
quent  readings  of  the  customers’  meters  and  duplicates  of 
these  readings  kept  for  furnishing  to  the  customer  in  cases 
of  di.sputed  bills.  Loose-leaf  blanks  are  best  for  this  pur¬ 
pose,  and  the  meter  readers  should  be  required  to  tran¬ 
scribe  their  readings  daily  onto  the  duplicate  sheets  kept 
in  the  office.  Daily  readings  have  proved  a  paying  propo¬ 
sition  in  many  cases  that  have  come  to  the  author’s  at¬ 
tention.  For  example,  once  during  December  a  large 
customer,  using  an  average  of  13,000  lb.  of  steam  daily, 
complained  because  his  bill  was  rendered  for  three  esti¬ 
mated  days’  consumption,  insisting  that  no  steam  was  used 
in  his  building  on  those  three  days.  The  daily  visit  of  the 
meter  reader  disclosed  the  fact  that  steam  was  being  used, 
and  the  report  of  the  repair  man  who  replaced  the  defec¬ 
tive  meter  with  a  new  one  confirmed  it.  The  days  when  the 
meter  did  not  record  the  steam  used  were  just  as  cold  as 
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any  other  days  in  the  month,  as  was  shown  by  the  daily 
temperature  records,  and  there  was  no  other  means  of 
heating  the  building  except  from  the  central-station  ser¬ 
vice.  Payment  for  estimated  days  was  insisted  upon  and 
finally  made,  but  if  there  had  been  no  daily  visit  of  the 
meter  reader  the  fact  that  the  meter  was  not  recording 
would  not  have  been  discovered,  nor  would  the  further 
fact  that  steam  was  used  on  those  days  have  been  capable 
of  substantiation  to  the  satisfaction  of  the  customer. 
Consequently  there  would  have  been  a  loss  of  revenue  in 
those  three  days  sufficient  in  amount  to  pay  the  cost  of 
a  meter  reader  for  fourteen  days.  The  cost  of  daily  read¬ 
ings  from  Nov.  i  to  April  i  (the  consumption  during  the 
other  months  being  so  small  that  daily  readings  are  not 
necessary)  has  been  found  to  be  three-quarters  of  i  per 
cent  of  the  gross  receipts  for  that  period,  and  is  more  than 
offset  by  the  increase  of  gross  revenue  that  results. 

When  a  meter  is  found  recording  improperly  a  notice 
should  be  left  with  the  consumer  immediately  so  that  he 
will  be  prepared  for  an  estimate  at  the  end  of  the  month. 

Meters  should  be  taken  out  at  the  end  of  each  heating 
season,  cleaned,  repaired  and  tested,  and  a  record  of  the 
test  kept  for  submission  to  the  public  service  commission 
or  other  authority  in  the  event  of  the  accuracy  of  the 
meter  being  disputed. 

LOSS  OF  REVENUE. 

Owing  to  the  changes  of  customers  from  year  to  year 
it  will  be  found  advisable  to  maintain  records  of  each 
building  heated,  showing  the  radiation  and  cubic  feet  of 
space  on  each  floor,  exposed  piping,  size  of  meter  and  trap, 
location  of  sewer  connection,  proportion  between  radia¬ 
tion  installed  and  space  heated,  and  the  proportion  of  cool¬ 
ing  coil  installed,  as  well  as  any  unusual  or  bad  conditions 
existing.  This  record  should  also  show  the  consumption 
of  steam  per  season  and  the  cost  thereof  per  cubic  foot 
of  space,  etc.  Such  data  will  be  found  useful  in  advising 
prospective  tenants  as  to  the  cost  of  heating  their  own 
buildings,  in  this  way  giving  actual  results  and  not  esti¬ 
mates.  The  data  will  also  show  the  manager  where  reve¬ 
nue  losses  are  occurring.  .-Xs  an  instance  of  the  value  of 
such  data,  a  building  which  for  four  seasons  had  used 
75,000  lb.  of  steam  in  November  showed  only  19,500  lb. 
consumption  the  next  November.  It  had  been  noticed 
during  the  month  that  very  little  steam  was  being  recorded 
by  the  meter,  which  was  first  attributed  to  a  change  in 
the  attendant  in  the  building  who  claimed  that  he  was 
taking  unusual  care  in  the  control  of  the  steam.  The  dif¬ 
ference  was  so  marked,  however,  that  at  the  end  of  the 
month  the  customer  was  notified  that  there  was  something 
radically  wrong,  that  an  investigation  had  been  ordered 
and  that  when  the  defect  was  discovered  it  would  be  re¬ 
ported  to  him  and  an  estimate  of  the  steam  lost  would  be 
billed.  The  inspector  was  then  sent  to  the  building  with 
instructions  to  stay  there  until  the  cause  of  the  low  meter 
registration  had  been  found.  The  trouble  was  located, 
however,  on  the  first  day  where  the  return  line  was  con¬ 
nected  to  the  sewer  discharge  from  the  unused  heating 
boilers.  A  valve  supposed  to  prevent  the  return  water  from 
entering  the  boilers  and  flowing  thence  to  the  sewer  was. 
though  closed  and  sealed,  found  to  be  leaking  nearly  all 
of  this  condensation,  very  little  of  which  was  passing 
through  the  meter.  The  consumer  was  notified,  his  esti¬ 
mated  bill  paid,  and  the  revenue  from  the  building  was  in¬ 
creased  10  per  cent  over  any  other  year  that  it  had  been 
heated.  All  buildings  having  heating  boilers  connected  to 
the  return  were  afterward  examined,  and  small  leaks  were 
found  in  several  cases. 

.\nother  cause  for  loss  has  been  found  in  covered  re¬ 
turn  pipes,  especially  when  laid  under  concrete  floors. 
The  concrete  and  confined  heat  have  a  very  serious  corrod¬ 
ing  effect  on  the  iron  pipe,  causing  leaks  to  develop  which 
cannot  be  found  because  they  do  not  show  on  the  surface, 
as  the  water  percolates  through  the  ground. 

.\nother  possible  cause  of  loss  of  revenue  is  the  filling 


up  of  the  return  mains,  especially  seals  in  feeds  or  returns, 
with  mill  scale,  rust,  etc.,  retarding  the  flow  of  steam  and 
thus  preventing  the  customer  from  getting  satisfactory 
service,  and  at  the  same  time  reducing  the  revenue  of  the 
heating  company.  This  scale  also  clogs  the  steam  trap, 
often  causing  it  to  blow  steam  directly  into  the  sewer 
through  the  meter  without  being  recorded.  These  traps 
should  have  the  same  care  and  attention  as  the  meters. 

In  general,  said  Mr.  Wright  in  conclusion,  the  majority 
of  customers  aim  to  be  strictly  fair  in  their  dealings  and 
are  willing  to  pay  any  bill,  no  matter  how  large  it  may  be, 
for  which  a  good  and  sufficient  explanation  can  be  given. 

DISCUSSION. 

In  answer  to  a  question  by  Mr.  Cadwallader  Evans,  of 
Pittsburgh,  Mr.  Wright  said  his  contracts  include  a  clause 
providing  that  when  meters  fail  to  register  adjoining  days 
are  to  be  used  in  estimating  the  steam  consumed  during 
the  non-registration  period,  and  added  that  his  company 
experienced  no  difficulty  in  getting  such  contracts  signed. 
Mr.  I.  A.  Donnelly,  of  New  York,  described  the  use  of 
recording  thermometers  to  register  heating  service  in  place 
of  steam  meters.  The  area  between  the  curves  drawn 
by  one  such  thermometer  outdoors  and  another  inside 
the  customer’s  premises  is  obviously  proportional  to  the 
heat  supplied  to  the  building.  The  latter’s  cubical  con¬ 
stant  must,  however,  be  known,  as  well  as  its  cooling  and 
heating  curves,  which  are  affected  by  the  proportion  of 
glass  windows,  air  leaks,  etc.  The  use  of  such  thermom¬ 
eters  also  carries  a  check  on  the  night  temperatures  in  the 
buildings,  which  usually  run  much  higher  than  the  owner 
suspects,  due  to  the  closing  of  doors  and  windows  that 
have  been  open  during  the  day.  .Mr.  A.  S.  .Armguac,  of 
New  York,  informed  the  convention  that  the  United  States 
Weather  Bureau  issues  monthly  charts  showing  maximum 
and  minimum  temperatures  at  its  stations  in  the  principal 
cities,  and  also  annual  reports  showing  mean-temperature 
curves  for  the  year,  besides  periods  of  sunshine,  rainfall, 
wind,  etc. 

Mr.  R.  I).  De  Wolf,  of  Rochester,  N.  Y.,  recounted  his 
successful  application  of  a  recording  thermometer  when 
converting  a  large  customer’s  installation  over  onto  a 
meter  basis.  The  first  metered  month’s  bill  had  aroused 
the  customer,  but  by  the  thermometer  demonstration  his 
consumption  was  cut  40  per  cent  and  he  continued  well 
pleased  as  before.  The  Rochester  company  now  plans  to 
install  such  instruments  (which  cost  about  $28  each)  at 
its  own  expense  in  all  its  large  consumers’  premises.  Mr. 
W.  H.  Shott,  of  Chicago,  told  of  some  results  accomplished 
by  daily  meter  reading. 

Mr.  .A.  D.  Spencer,  of  Detroit,  said  that  it  is  his  com¬ 
pany’s  policy  to  keep  its  customers  satisfied  with  the  ser¬ 
vice,  maintaining  a  patrol  system  for  the  prompt  answering 
of  trouble  calls.  Only  the  cost  of  material  used  is  charged 
for  such  repairs.  Meters  are  always  tested  in  position  on 
the  premises  without  disturbing,  if  possible,  the  identical 
conditions  of  service.  When  meters  are  found  slow  no 
attempts  to  collect  for  back  consumption  is  made,  but  in 
case  of  fast  registration  proportionate  rebate  is  made. 
I'he  Detroit  company,  said  Mr.  Spencer,  made  one  such 
rebate  to  a  former  customer  who  has  since  moved  to  Cal¬ 
ifornia,  and  the  man  was  so  pleased  and  surprised  by  the 
company’s  action  that  he  forwarded  the  correspondence 
to  the  Detroit  papers,  which  printed  the  facts,  occasioning 
much  complimentary  comment  for  the  company.  Mr. 
Spencer  also  spoke  of  the  need  of  detecting  thefts  and 
unauthorized  use  of  steam  heat.  Mr.  A.  C.  Rogers,  of 
Toledo,  Ohio,  approved  several  points  in  Mr.  Wright’s 
paper,  and  told  of  his  own  local  corps  of  inspectors  who 
investigate  steam-line  conditions. 

Mr.  S.  C.  Gamar  recounted  the  incidents  of  several  of 
his  customers  who  were  discovered  to  have  increased 
their  consumption  and  radiation  beyond  their  original  con¬ 
tracts,  but  refused  to  increase  their  payments  accordingly. 
The  company’s  directors  were  very  loath  to  drop  these  cus- 
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At  the  noon  luncheon  of  the  Chicago  Section  of  the 
Illuminating  Engineering  Society  June  15  Mr.  W.  D,  Brad¬ 
ley,  of  the  American  Luxfer  Prism  Company,  read  a  paper 
on  the  subject  of  “Natural  Daylight  Illumination,”  in  which 
he  pointed  out  how  natural  light  can  be  controlled  and  pro¬ 
jected  into  poorly  lighted  interiors  by  the  proper  arrange¬ 
ment  of  prismatic  glass.  Mr.  Bradley  described  the  construc¬ 
tion  of  the  standard  prismatic-glass  reflectors  used  for  this 
purpose,  and  referred  to  the  several  special  types  in  which 
they  are  made  to  suit  various  conditions.  He  also  outlined 
particular  applications  of  prismatic  reflectors  for  improv¬ 


ing  the  lighting  of  interiors,  offices,  factories,  schoolrooms 
and  church  windows,  showing  that  the  contents  and  ar¬ 
rangement  of  objects  within  the  room  and  the  direction  and 
amount  of  incident  light  are  among  the  important  con¬ 
siderations  in  designing  the  light-reflecting  screens.  These 
screens  are  easily  kept  clean  by  washing  with  ammonia 
and  water,  although  soap,  if  used,  collects  in  the  crevices 
and  interferes  with  light  transmission. 


TEST  OF  A  RESTAURANT  LIGHTING  INSTALLA¬ 
TION. 

By  Roscoe  Scott. 

The  system  of  restaurant  illumination  on  which  the  test 
to  be  described  was  made  has  been  called  the  “Childs” 
system  because  its  general  adoption  by  the  Childs  Com¬ 
pany  entitles  it  to  such  designation,  but  it  is  applicable  to 
many  classes  of  interior  lighting  and  can  be  more  accu¬ 
rately  designated  as  the  “glass  reflector-ball”  system. 

Large  and  growing  business  concerns  do  not,  as  a  rule, 
adopt  any  one  type  of  physical  equipment  as  standard  until 
they  have  sufficiently  investigated  all  the  important  com¬ 
peting  types — a  process  which  may  take  weeks,  months  or 
even  years — although  such  concerns  generally  do  make  it 


Fig.  2 — Childs  Restaurant- Lighting  System. 

restaurants — in  Boston,  New  York  City,  Chicago,  Syra¬ 
cuse,  Baltimore  and  Montreal — are  already  equipped  with 
the  new  class  of  lighting.  The  results  of  an  illumination 
survey  of  a  typical  reflector-ball  installation  will,  it  is  be¬ 
lieved.  be  found  of  interest. 

The  test  was  performed  by  Messrs.  H.  J.  Tait  and  H.  S. 
Whiting  on  the  second  floor  of  an  “all-night”  restaurant 
in  New  York  City.  This  restaurant  is  finished  in  white, 
white  tile  being  used  for  the  walls  and  ceilings,  white 
marble  for  the  table  tops  and  white  mosaic  for  the  floors. 
The  second  floor  is  lighted  by  fourteen  units  spaced  in 
two  parallel  rows  10  ft.  apart,  a  pair  of  units  being  located 
every  15  ft.,  as  shown  in  Fig.  i.  The  height  of  the  ceil¬ 
ing  is  12  ft.  2  in.,  and  the  units  are  hung  so  that  the  bot¬ 
tom  of  each  lamp  is  9  ft.  2  in.  above  the  floor.  Each  unit 
consists  of  a  reflector  ball  like  that  illustrated  in  h'ig.  3, 
suspended  by  a  single-chain  fixture  and  containing  a  250- 
watt  clear  metal-filament  lamp. 

The  globe  is  12  in.  in  diameter  and  has  a  6-in.  holder. 
It  is  made  in  two  parts,  a  blown-glass  ball,  the  lower  half 
of  which  is  satin-finished,  and  a  prismatic-glass  reflector, 
which  fit  snugly  together.  It  should  be  noted  that  the  dis¬ 
tribution  of  light  from  such  a  unit  may  be  varied  within 


tomers,  as  the  heating  system  was  in  a  precarious  financial 
condition  and  they  disliked  to  lose  any  revenue,  however 
small.  Finally,  the  unprofitable  customers  were  dropped, 
and  have  since  never  returned,  but  at  the  end  of  the  next 
season  the  plant  showed  a  good  balance  and  for  the  first 
time  paid  a  dividend.  Mr.  Garner  also  told  of  his  flat-rate 
system,  in  which  different  schedules  are  made  for  services 
in  congested  districts,  corner  houses  and  dwellings. 


service,  menu  cards,  paying  system,  furniture  and  archi¬ 
tecture,  and  for  some  time  past  has  been  working  out  a 
standard  system  of  illumination.  For  a  number  of  years 
the  inclosed-carbon  arc  had  been  the  accepted  illuminant 
in  the  Childs  restaurants,  but  the  reflector-ball  system, 
using  metal-filament  incandescent  lamps,  is  now  displac¬ 
ing  the  arc,  at  least  for  interior  use.  Eight  of  these 
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Fig.  1 — Second-Floor  Flan  of  Restaurant,  Showing  Location  of  Lamps. 

a  policy  to  standardize  their  equipment  ultimately.  Fcon-  rather  wide  limits  by  changing  the  relative  positions  of 

omy  demands  standardization,  but  true  economy  recog-  the  lamp  and  the  globe.  The  higher  the  lamp  is  placed  the 

nizes  that  "haste  makes  waste.”  The  Childs  Company,  a  greater  the  concentrating  effect  and  vice  versa.  In  this 

syndicate  operating  more  than  seventy  restaurants  in  fif-  installation  the  holders  are  so  designed  that  the  light  center 

teen  cities,  has  standardized  to  a  greater  or  less  extent  its  of  the  lamp  is  approximately  3  in.  above  the  geometrical 
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center  of  the  globe.  This  results  in  an  “intensive”  distri¬ 
bution  of  light  from  the  unit. 

The  instruments  used  in  the  test  were  a  portable  illu- 
minometer,  a  set  of  dry  batteries,  an  ammeter  and  a 
voltmeter.  The  comparison  lamp  in  the  illuminometer 
was  checked  both  before  and  after  the  test,  so  that  any 
serious  change  in  its  candle-power  at  rated  voltage  might 
be  noted  and  corrected.  All  of  the  readings  were  taken  by 
one  observer. 

At  the  time  this  test  was  run  the  installation  had  been 
in  constant  service  for  several  months  so  that  the  lamps 


Fig.  3. — Typical  Glass  Reflector  Ball. 

were  unquestionably  well  past  their  respective  peaks  in 
candle-power.  The  units  were  not  specially  cleaned  for 
the  occasion,  as  it  was  desired  to  have  the  test  represent 
average  service  conditions. 

Fig.  I  indicates  by  means  of  crosses  the  location  of  the 
various  stations  at  which  illumination  readings  were  taken, 
and  by  means  of  circles  the  location  of  the  lighting  units. 
The  observations  were  taken  on  a  plane  36  in.  above  the 
floor,  from  three  to  five  readings  being  taken  at  each  test 
station.  The  average  results,  shown  in  the  following  table, 
have  been  corrected  to  normal  voltage,  as  the  lamps  were 
subjected  during  the  test  to  a  voltage  slightly  higher  than 
their  rating: 


Station. 

Foot-Candles. 

Station. 

Foot-Candles. 

Station. 

Foot-Candles. 

1* 

12.7 

9‘ 

8.8 

17 

6.3 

y 

7.8 

10 

5.0 

18 

8.9 

i 

6.0 

11 

5.6 

19 

5.9 

4 

5.1 

12 

4.2 

20 

7.2 

5* 

10.5 

13* 

11.8 

21 

5.4 

6 

5.5 

14 

4.8 

22 

7.1 

~ 

5.6 

15 

4.0 

23 

6.0 

8 

4.2 

16 

5.7 

24 

9.2 

‘Stations  that  were  directly  under  l.imps. 

The  test  indicates  that  the  average  illumination  of  the 
space  investigated  is  6.8  ft. -candles,  varying  from  a  mini¬ 
mum  of  4.0  to  a  maximum  of  12.7  The  average  intensity 
at  the  four  stations  directly  under  the  lamps  is  10.9  ft.- 
candles.  The  area  lighted  by  one  unit  is  162  sq.  ft.;  the 
lumens  per  lamp  effective  in  producing  this  illumination 
are,  therefore,  the  product  of  6.8  and  162,  or  1102  lumens. 
The  total  light-flux  given  by  a  250-watt  lamp  of  the  make 
in  question  operated  at  its  rated  initial  specific  consump¬ 
tion  of  1. 13  watts  per  candle  is  2168  lumens.  Hence  the 
“illumination  constant”  or  efficiency  of  the  system  under 
test  conditions  is  the  quotient  of  1102  and  2168,  or  51  per 
cent.  The  lumens  effective  per  watt  are  4.4,  a  high  value 
for  diffusing  globes  even  when  used  with  high-efficiency 
lamps  in  light-colored  rooms.  The  fact  that  the  globes 
absorb  very  little  light  and  the  fact  that  they  embody  a 
reflecting  device  both  contribute  toward  the  efficiency  of 
the  illumination. 

As  is  well  known,  no  system  of  illumination  will  give 
satisfactory  results  if  the  lamps  and  reflectors  are  covered 
with  dust.  The  time  necessary  to  keep  arc  lamps  or  in¬ 
candescent  lamps  clean  is  well  spent  when  the  improve¬ 
ment  in  appearance  and  increase  in  illumination  are  con¬ 
sidered.  In  the  installation  here  described  the  total  time 
required  for  cleaning  the  lighting  units  amounts  to  ap¬ 
proximately  one-half  hour  per  unit  per  month.  The  re¬ 


flector  balls  are  dusted  with  a  dry  cloth  once  a  week,  while 
once  a  month  each  unit  is  thoroughly  washed.  The  fix¬ 
tures  also  are  cleaned  and  polished  once  a  week.  Here  J 

the  efficiency  maintenance  of  lighting  units  is  doubtless 
brought  to  the  highest  practical  standard,  for  absolute 
cleanliness  is  characteristic  of  these  establishments. 

Efficiency  is  only  one  of  several  qualifications  which  a 
satisfactory  system  of  restaurant  illumination  should  pos¬ 
sess.  The  physiological  effect  on  the  eyes  of  patrons 
should  be  considered  carefully,  and  this  brings  up  the 
questions  of  steadiness  and  diffusion.  As  regards  the 
former,  the  electric-incandescent  system  leaves  nothing  to 
be  desired.  .\s  regards  the  latter,  the  system  tested  affords 
sufficient  diffusion  for  eye  comfort.  The  reflector  balls 
are  an  example  of  the  “satin-finished  glass”  as  distin¬ 
guished  from  the  “opal-glass"  type  of  diffusion.  One 
sees  no  image  of  the  lamp  filament,  but  the  globe  surface  I 

appears  to  the  observer  to  be  slightly  more  luminous  near 
the  middle  than  close  to  the  periphery. 


LIFE  OF  UPRIGHT  TUNGSTEN  LAMPS. 


When  tungsten  lamps  were  first  introduced  it  was  with 
considerable  misgiving  that  some  began  to  install  them  in 
an  upright  position.  It  was  feared  that  placing  them 
upright  might  have  a  detrimental  effect  on  the  life,  as  did 
the  horizontal  placing  of  some  earlier  lamps.  Nevertheless 
many  lamps  have  been  used  in  an  upright  position  the  last 
three  years,  especially  on  ornamental  lamp-posts  for  street 
lighting  and  on  indirect-lighting  fi.xtures  for  interior  light¬ 
ing.  As  a  general  rule,  no  comparison  of  the  life  obtained 
from  these  lamps  could  be  made  with  lamps  in  the  pendent 
position.  Some  tests  recently  completed,  however,  the  con¬ 
ditions  of  which  are  not  free  for  publication,  indicate  that 
if  anything  better  life  can  be  expected  from  large  tungsten 
lamps  in  an  upright  position  than  from  lamps  under  iden¬ 
tically  similar  local  surroundings  in  a  pendent  position. 
There  seems  to  be  some  good  reason  for  this.  The  filament 
is  more  flexibly  supported  with  the  lamp  in  an  upright  posi¬ 
tion,  as  tungsten  lamps  have  been  constructed  in  the  past, 
than  with  the  lamp  in  the  pendent  position.  With  lamps 
in  the  pendent  position  the  filament  hangs  from  rigid 
anchors  and  is  especially  subject  to  breakage  because  of 
the  rigidity  of  support.  This  is  not  so  true  in  more  recent 
designs  of  lamps.  This  question  is  one  which  becomes  of 
decreasing  interest  as  the  earlier  types  of  lamps  are  re¬ 
plated  by  new  lamps,  but  it  is  nevertheless  interesting  to 
note  that  what  was  once  thought  to  be  the  doubtful  prac¬ 
tice  of  placing  lamps  upright  gives  results  as  good  as  and 
probably  better  than  the  pendent  position. 

A  NEW  IDEA  IN  ALTERNATING-CURRENT  UNDER¬ 
GROUND  DISTRIBUTION. 

A  number  of  prominent  business  men  in  Decatur,  Ill., 
purchased  a  block  of  ground  recently  and  erected  on  it 
several  fine  residences  for  themselves  with  space  remaining 
in  the  tract  for  several  other  houses  of  like  character. 
These  homes  are  handsome  specimens  of  domestic  archi¬ 
tecture,  and  of  course  the  owners  desired  the  conveniences 
of  electrical  energy,  both  in  their  houses  and  the  garages 
in  the  rear.  Four  of  these  modern  residences  facing  a 
private  driveway  to  the  south,  with  accompanying  garages, 
were  completed  last  fall,  and  their  location  is  shown  by 
Fig.  I  of  the  accompanying  illustrations.  The  owners  of 
the  property  did  not  desire  any  poles  or  overhead  wires  in 
their  grounds,  and  the  question  arose  how  to  secure  a 
practicable  underground  distribution  from  a  near-by  over¬ 
head  alternating-current  circuit. 
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the  four  garages,  from  which,  in  turn,  rubber-covered  un¬ 
derground  cables  lead  to  the  four  houses  at  present  served. 
'Pile  layout,  however,  is  such  that  an  equal  number  of 
houses  and  garages  fronting  on  William  Street,  on  the 


north  side  of  the  property,  can  be  served  from  the  same 
center  of  distribution.  All  of  the  primary  and  secondary 
lead-covered  cables  are  installed  in  3-in.  fiber  ducts  laid 
26  in.  below  the  surface  of  the  ground  and  protected  on 
top  by  3  in.  of  concrete.  In  addition  to  the  electric-service 
cables  laid  in  this  trench,  the  two  competing  telephone 
companies  operating  in  Decatur  took  advantage  of  the 
occasion  to  install  their  distributing  cables  in  the  same 
trench.  There  are  thus  no  overhead  wires  on  the  property, 
either  electric  light  or  telephone. 

Fig.  2  shows  the  appearance  of  the  transformer  house. 


outs,  potheads  and  lightning  arresters,  which  were  sup¬ 
plied  by  the  Decatur  Railway  &  Light  Company,  which 
furnishes  the  electrical  energy.  The  central-station  com¬ 
pany  also  did  the  construction  work.  By  this  arrangement 
of  sharing  the  expenses  the  property  owners  are  convinced 
that  they  have  secured  an  exceptional  installation  for  com¬ 
paratively  little  money.  The  commendatory  features  of 
the  plan  are  its  simplicity,  safety  and  ready  accessibility. 
There  can  be  no  transformer  trouble  due  to  moisture  or 
water,  which  is  the  great  objection  to  underground  trans¬ 
former  installations,  .\lthough  the  transformer  is  installed 


Fig.  2 — Exterior  of  Transformer  House. 


Fig.  3 — Transformer  Connections.. 
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Underground  distribution  was  required  primarily  on  ac¬ 
count  of  the  unsightliness  of  overhead  poles  and  wires  in 
such  a  high-class  residence  neighborhood  as  it  was  desired 
to  make  of  this  tract,  and  secondly  because  the  overhead 
wires  could  not  be  strung  without  marring  the  beauty  of 
some  fine  old  trees  on  the  property.  Various  methods  of 
meeting  the  situation  were  discussed,  and  finally  Mr.  F. 
T.  P.  Seuel,  of  Chicago,  a  personal  friend  of  one  of  the 
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Fig.  1 — General  Plan  of  Wiring  for  Alternating-Current  Underground  Distribution  on 

Residence  Property. 

gentlemen  interested,  was  called  into  consultation,  and  he  potheads  and  insulat 
devised  the  plan  which  was  installed  and  which  is  described  transformer,  which  i 
herewith.  Mr.  Seuel  has  had  many  years’  practical  e.xperi-  cuits  are  provided  b 
ence  with  the  underground  department  of  the  Common-  I'he  overhead  circ 
wealth  Edison  Company,  and  was  therefore  particularly  lightning  arrester  oi 
well  fitted  to  plan  an  installation  of  this  kind.  cut-outs  and  pothead 

Fig.  I  is  a  plan  of  the  property  served,  showing  the  the  near-by  cable  po 
method  of  distribution  adopted.  The  overhead  circuit  runs  these  poles  are  showr 

to  a  cable  pole  on  the  east  side  of  Pine  Street,  indicated  .\11  material  used 
in  the  drawing.  From  there  two  underground  lead-covered  was  supplied  by  the 
cables  run  west  to  a  transformer  house  of  artistic  design 
located  near  the  center  of  the  property,  and  from  this 
point  underground  lead-covered  secondary  cables  lead  to 


while  Fig.  3  is  a  drawing  giving  an  elevation  inside  the 
transformer  house,  showing  the  electrical  connections. 
This  transformer  house  is  built  of  brick  with  stone  trim¬ 
mings,  and  is  designed  to  harmonize  with  the  architecture 
of  the  residences  and  garages.  The  windows  and  a  glass 
panel  in  the  door  are  provided  with  wire  glass,  and  the 
whole  structure  is  fireproof.  The  roof  of  this  attractive 
building  projects  beyond  the  walls  and  is  elevated  from 

the  masonry  structure  by  mas- 

-  sive  beams,  the  opening  thus  se- 

cured  being  used  to  give  ample 

_  ventilation.  To  enhance  the 

ornamental  appearance  of  the 
structure,  a  small  porchlike  ad¬ 
dition  is  provided,  as  shown  in 
the  illustration,  giving  space 
for  flower  boxes. 

The  transformer  and  its  con¬ 
nections  are  installed  on  the 
north  wall  of  the  interior  of  the 
transformer  house,  in  the  man- 

m.  Rubber  coverec/  .  , 

L~o  •  Lead  Covered  ner  shown  in  t  ig.  3.  1  he 

-  frame  of  the  transformer  and 

- the  neutral  wires  are  grounded. 

and  there  is  also  a  drainage 
connection  to  the  sewer,  as  in- 
rground  Distribution  on  dicated.  The  2300-volt  incom¬ 

ing  primary  wires  pass  through 
potheads  and  insulator-type  cut-outs  before  going  to  the 
transformer,  which  is  rated  at  15  kw.  The  secondary  cir¬ 
cuits  are  provided  by  three  wires  carrying  1 10-220  volts. 

I'he  overhead  circuit  at  Pine  Street  passes  through  a 
lightning  arrester  on  one  pole  before  proceeding  to  the 
cut-outs  and  potheads  leading  to  the  upright  iron  pipe  on 
the  near-by  cable  pole.  The  details  of  the  equipment  on 
these  poles  are  shown  in  Fig.  4. 

.\11  material  used  in  connection  with  this  installation 
was  supplied  by  the  owners  except  the  transformer,  cut- 
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several  feet  above  grade,  drainage  is  provided  as  additional 
precaution,  as  shown  in  Fig.  3.  The  ventilation  provided 
for  the  transformer  house  is  more  than  sufficient,  and  the 
door  to  the  attractive  little  building  housing  the  trans- 


Fig.  4 — Details  of  Poles  Carrying  Overhead  Circuit  for  Under¬ 
ground  Distribution  on  Residence  Property. 

former  is  kept  securely  locked,  only  the  central-station 
company  and  one  of  the  owners  having  keys.  The  wire 
glass  will  prevent  missiles  from  the  hands  of  mischievous 
boys  reaching  the  interior. 

WIRING  AND  FUSING  OF  INDUCTION  MOTORS. 


At  the  recent  biennial  meeting  of  the  electrical  commit¬ 
tee  of  the  Underwriters’  National  Electric  Association,  now 
the  National  Fire  Protection  Association,  the  following 
changes  were  made  in  the  National  Electrical  Code  rules 
governing  the  wiring  and  fusing  of  induction  motors:  The 
first  paragraph  of  Rule  H-c  (Motors)  now  reads:  “Each 
motor  and  resistance  box  must  be  protected  by  a  cut-out 
and  controlled  by  a  switch  (see  No.  17-a),  said  switch 
plainly  indicating  whether  “on”  or  “off”  (except  as  pro¬ 
vided  for  electric  cranes,  see  34  A-c).  Small  motors  may 
be  grouped  under  the  protection  of  a  single  set  of  fuses, 
provided  the  rated  capacity  of  the  fuses  does  not  exceed 
6  amp.  With  motors  of  (4  or  less  on  circuits  where 
the  voltage  does  not  exceed  300,  single-pole  switches  may 
he  used  as  allowed  in  No.  22-c,’’  etc. 

Changes  were  made  in  Rule  21-d  (Fuses  and  Circuit- 
Hreakers),  third  paragraph,  as  follows:  “The  above  shall 
not  apply  to  motors,  except  that  small  motors  may  be 
grouped  under  the  protection  of  a  single  set  of  fuses,  pro¬ 
vided  the  rated  capacity  of  the  fuses  does  not  exceed  6 
amp.’’ 

The  fourth  paragraph  under  the  same  rule  has  been  re¬ 
vised  to  read :  “The  fuses  in  the  branch  cut-outs,  except 
for  motors  as  noted  above,  must  not  have  a  rated  capacity 
greater  than  6  amp  on  iio-volt  systems,  and  3  amp  on  220- 
volt  systems.” 

The  first  paragraph  of  Rule  21-e  has  been  amended  as 
follows :  “The  rated  capacity  of  fuses  must  not  exceed  the 
allowable  carrying  capacity  of  the  wire  as  given  in  No.  16. 
Circuit-breakers  must  not  be  set  more  than  30  per  cent 
above  allowable  carrying  capacity  of  the  wire  unless  a 
fusible  cut-out  is  also  installed  on  a  circuit.  Where  rubber- 
covered  wire  is  used  for  the  leads  or  branches  of  alternat¬ 
ing-current  motors  of  the  types  requiring  large  starting 
currents,  the  wire  may  be  protected  in  accordance  with 
Table  B  of  No.  16,  except  when  circuit-breakers  are  in¬ 
stalled  which  are  equipped  with  time-element  devices.” 

Rule  21-/  has  been  slightly  changed  by  substituting  for 
the  word  “phase”  the  word  “wire,”  so  that  it  now  reads: 
“Each  wire  of  motor  circuits,  except  on  main  switchboard 
or  when  otherwise  subject  to  competent  supervision,  must 
be  protected  by  an  approved  fuse,  whether  automatic  over¬ 
load  circuit-breakers  are  installed  or  not.”  etc. 


Letter  to  the  Editor. 


Limits  of  Greater  Electrical  Networks. 


I  o  the  Editor  of  Electrical  World: 

Sir: — In  the  discussion  of  electrical  distribution  on  a 
large  scale  from  a  great  central  plant,  there  are  several 
factors  to  which  due  weight  does  not  appear  to  be  given. 
Several  of  the  larger  central  stations  of  the  country  have 
gone  into  an  e.xtensive  distribution  outside  their  immediate 
urban  territory  and  have  obtained  excellent  results  in  so 
doing;  yet  this  success  does  not  prove  that  they  can  eco¬ 
nomically  keep  on  with  the  policy  of  e.xtension  to  an  in¬ 
definite  distance. 

riiere  is  a  period  in  the  expansion  of  any  area  when  the 
losses  incurred  in  transmission  and  the  larger  expense  en¬ 
tailed  by  increasing  distance  from  the  generating  station 
make  necessary  the  establishment  of  one  or  several  ad¬ 
ditional  stations  to  take  care  of  the  load  remote  as  con¬ 
cerns  the  main  plant.  When  this  state  of  affairs  is  reached 
it  is  at  least  an  open  question  whether  the  additional  gener¬ 
ating  stations  cannot  do  their  work  just  as  cheaply  and 
effectively  under  some  other  management  than  the  original 
one.  The  time  comes  when  increase  in  size  of  station  and 
in  output  ceases  to  win  economies  large  enough  to  cover 
transmission  losses.  When  one  is  dealing  with  hydroelec¬ 
tric  plants  in  which  there  is  extremely  cheap  power  pro¬ 
duction  one  can  stand  heavy  transmission  losses  and  still 
Veep  above  the  cost  of  locally  generating  power.  This 
margin,  however,  becomes  small  when  the  comparison  is 
between,  let  us  say,  a  50,000-kw  steam  plant  and  a  io,ooo-kw 
steam  plant,  both  equipped  with  modern  apparatus. 

The  advent  of  the  steam  turbine,  which  has  had  so 
marked  an  effect  in  the  economies  of  power  production, 
tends  to  lessen  the  difference  in  cost  between  a  large  plant 
and  a  colossal  one.  and  hence  to  lessen  the  economical 
limit  of  transmitted  power  received  from  the  latter.  Simi¬ 
larly,  the  gains  due  to  diversity  factor  become  less  and 
less  important  as  the  transmission  losses  become  heavier, 
until  at  last  a  distance  will  be  reached  at  which  no  practical 
change  in  diversity  factor  would  overcome  the  losses,  of 
one  kind  and  another,  chargeable  to  distance.  It  does  not 
follow  that  because  there  have  been  some  notably  success¬ 
ful  examples  of  great  hydroelectric  networks  similar  net¬ 
works  operated  chiefly  or  wholly  from  steam  plants  will 
pay.  Their  economic  limits  are  certainly  different  from 
those  met  in  the  case  of  hydroelectric  systems  and  may  be 
much  shorter. 

There  is  strong  probability  that  in  a  considerable  num¬ 
ber  of  cases  the  economic  size  of  plant  has  already  been 
passed — that  is,  there  are  undoubtedly  some  systems  in 
which  the  transmission  losses  more  than  overbalance  any 
saving  obtained  by  generating  in  one  rather  than  in  sev¬ 
eral  places.  The  saving  of  cost  by  centralized  management 
would  be  in  many  cases  of  larger  networks  somewhat 
dubious.  There  is  a  point  at  which  centralization  defeats 
its  own  ends,  and  this  has  been  in  a  measure  found  more 
than  once  in  large  companies.  The  chance  of  providing 
rural  and  suburban  service  that  could  not  be  reached  by  a 
local  central  station  is  attractive,  but  it  depends  on  a  con¬ 
dition  not  always  met  in  transmission  systems.  If  the  com¬ 
pany  owning  a  big  network  would  agree  to  retail  power  to 
all  the  communities  it  touched  not  already  supplied,  the  plan 
would  have  considerable  advantages,  but  the  tendency  of 
modern  big  networks  is  to  sell  power  wholesale  and  they 
are  not  always  freely  permitted  to  do  retail  business. 

Broadly,  from  the  engineering  standpoint,  there  are  limits 
to  economical  transmission  from  steam-driven  stations 
which  cannot  be  neglected,  and  these  limits  are  not  infre¬ 
quently  passed.  From  the  financial  standpoint  it  may  be 
desirable  to  extend  service  even  well  up  to  this  limit,  but  the 
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big  gains  in  the  development  of  networks  have  been  made 
through  the  utilization  of  hydraulic  power.  When  the  terri¬ 
tory  covered  is  so  large  as  to  necessitate  a  number  of  large 
generating  stations,  the  question  of  the  separate  or  unified 
ownership  of  the  various  segments  of  the  network  becomes 
of  practically  very  little  importance  from  the  standpoint  of 
the  engineer.  If  a  great  network  is  to  be  formed  with  a 
view  of  working  out  the  utmost  possible  economies  in  in¬ 
stallation  and  operation,  interconnection  of  all  its  parts  and 
unified  ownership  possess  advantages.  If,  however,  the  or¬ 
ganization  is  made  all-inclusive  merely  to  facilitate  the 
issuing  of  securities,  the  work  is  of  dubious  public  benefit. 


In  practice,  the  matter  will  work  itself  out  rather  easily. 
Each  central  station  will  find  its  own  limits  for  its  eco¬ 
nomical  expansion  judged  from  the  engineering  standpoint. 
When  these  are  passed  and  the  realm  of  high  finance  is 
entered,  one  cannot  be  over-enthusiastic  about  the  results. 
It  should  be  added  that  this  discussion  does  not  apply  to 
the  case  of  a  central  steam-generating  plant  which  would 
supply  electrical  energy  within  a  district  containing  numer¬ 
ous  small  central-station  companies  now  manufacturing 
their  supply  under  uneconomical  conditions. 

Ch.\ri.es  L.  W.krner. 

New  York. 
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Generators,  Motors  and  Transformers. 

Checking  of  Connection  Diagrams  of  Tliree-Fliase 
Machines. — H.  C.  Specht. — The  author  describes  how  to 
check  connection  diagrams  of  three-phase  machines.  If 
the  winding  of  a  complete  star-connected  stator,  for  ex¬ 
ample,  is  to  be  checked,  the  respective  phases  would  lie 
excited  by  low-voltage  direct  current  applied  across  the  ter¬ 
minals  of  the  three-phase  machine  connected  together,  and 
the  neutral  point  and  the  polarity  of  the  winding  explored 
by  means  of  a  compass  or  magnetized  needle  held  within  the 
stator  near  the  face  of  the  iron.  Then  there  should  be 
three  times  as  many  poles  as  the  rated  number  of  poles  of 
the  machine,  reversing  alternately  and  spaced  equally,  pro¬ 
vided  the  machine  has  a  balanced  winding.  In  the  case  of 
a  delta-connected  winding  it  would  be  necessary  simply  to 
open  the  delta  at  any  convenient  point,  such  as  at  the  point 
of  connection  of  one  of  the  terminals  and  connect  the  two 
free  ends  to  the  source  of  power. — Elcc.  Jour.,  June. 

Partial-Slot  Windings  for  Polyphase  Generators. — M. 
Seidner. — The  translation  of  his  recent  German  paper  on 
the  theory  and  construction  of  partial-slot  windings  for 
polyphase  generators.  .\n  account  is  given  of  a  graphical 
method  of  developing  the  windings  on  various  types  of 
polyphase  machines.  This  is  designed  to  act  as  a  useful 
aid  in  the  construction  of  such  windings  as  are  employed  iji 
practice.  The  theory  is  applied  to  a  number  of  different 
types  of  commercial  machines. — Lond.  Electrician,  June  9. 

Lamps  and  Lighting. 

Photometric  Units. — II.  T.  H.\rrison. — .\n  article  on  the 
nomenclature  of  primary  and  secondary  sources  of  light 
with  special  reference  to  a  recent  article  by  Trotter.  The 
author  emphasizes  that  illumination,  as  defined  by  the 
terms  at  our  disposal,  does  not  differentiate  between  the 
class  of  illumination  which  will  make  visible  the  details  of 
solid  objects  and  that  which  will  not.  If  illumination  is  the 
quality  and  quantity  which  stimulate  the  eye  in  discrimina¬ 
tion  of  outlines  and  perception  of  colors,  then  in  order  to 
know  the  extent  to  which  it  is  likely  to  assist  in  the  dis¬ 
crimination  of  outlines  it  is  necessary  to  know  the  area  of 
the  source  from  which  the  light  emanates  and  also  the 
direction.  A  monochromatic  solid  object,  like  statuary,  for 
instance,  demands  that  every  curve  or  angle  must  reflect 
varying  degrees  of  light  back  to  the  eye  in  order  that  it 
can  be  seen  in  detail,  and  this  applies  in  varying  degree  to 
all  objects,  except  plain  artificial  ones,  such  as  pictures 
where  the  artist  has  done  what  the  varying  degree  of  illumi¬ 
nation  has  to  do  in  the  case  of  a  solid  object.  Therefore, 
if  an  illuminating  engineer  specifies  only  the  degree  of 
illumination  in  foot-candles,  or  any  other  terms  at  present 
in  use,  he  must  not  be  surprised  if  the  result  is  not  satisfac¬ 
tory.  In  cases  where  the  light  is  radiated  from  one  or 
more  sources  the  effect  of  light  and  shade  will  be  produced, 
whereas  if  it  emanates  from  all  directions,  being  reflected 


by  the  luminosity  of  the  surrounding  surfaces,  the  opposite 
effect  will  be  the  result.  Therefore,  if  the  term  luminosity 
is  to  be  used  to  indicate  the  reflecting  value  of  these  sur¬ 
faces,  he  suggested  that  “lumens”  should  be  allotted  to  light 
flux  obtained  by  reflection.  The  objection  to  this  appears 
to  be  that  the  term  “lumens”  has  already  been  appropriated. 
Therefore,  it  would  perhaps  be  advisable  to  coin  a  new 
term  for  the  light-emitting  power  of  a  secondary  source, 
and  a  new  unit  to  describe  the  value  of  the  illumination 
derived.  The  physical  value  of  illumination  is  not  always 
equal  to  surface  radiation  per  square  centimeter  multiplied 
by  the  area  of  the  light  source.  Therefore,  the  unit  re¬ 
quired  is  that  w'hich  distinguishes  between  the  light  flux 
which  produces  contrasts  and  that  which  does  not.  It 
would,  then,  be  possible  to  judge  the  true  physical  value  of 
the  resulting  illumination.  An  illumination  derived  from 
a  source  of  comparatively  small  area  will  accentuate  con¬ 
trasts  of  light  and  shade,  and  that  derived  from  a  relatively 
large  area  will  reduce  them.  So,  mathematically,  the  unit 
is  required  to  describe  the  degree  of  divergence  from  the 
i  =  cp  £>*  formula,  where  candle-power  is  taken  as 
emanating  from  a  point  source;  in  other  words,  a  factor 
which  reaches  unity  when  illumination  is  derived  equally 
from  all  directions  and  a  maximum  when  illumination  is 
derived  from  one  infinitely  small  point.  For  example, 
if  i  cp  gives  o.oi  ft.-candle  at  a  distance  of  10  ft.,  it 
will  give  X  ft.-candles  measured  5  ft.  from  an  albedo  plain 
surface  of  practically  infinite  area  illuminated  by  a  i-cp 
light  at  a  distance  of  5  ft.  Thus  the  new  unit  would  denote 
a  shadow-giving  efficiency  of  0.0 1  -f-.r,  and  could  be  meas¬ 
ured  by  an  ordinary  illumination  photometer  by  measuring 
the  illumination  on  the  light  and  dark  side  of  an  object. 
The  difference  would  give  the  relative  shadow  value  of 
direct  and  indirect  lighting,  which  would  be  the  maximum 
if  all  the  lighting  were  obtained  from  a  point  source  and 
the  minimum  when  the  light  is  obtained  equally  from  all 
directions. — Lond.  Electrician,  May  26. 

A  Light  Filter  and  Definition  of  Light  Intensity. — R.  A. 
Houstoun. — .\  note  on  a  recynt  paper  presented  before  the 
Royal  Society  in  London.  The  author  stated  that  a  thermo¬ 
pile  could  not  be  used  for  the  measurement  of  candle-power 
because  it  gave  the  same  value  to  the  energy  of  every 
wave-length,  invisible  as  well  as  visible.  The  author,  how¬ 
ever,  had  found  by  spectro-photometric  investigation  in  the 
ultra-violet,  visible  and  infra-red  parts  of  the  spectrum 
that  if  a  filter  consisting  of  aqueous  solutions  of  copper 
sulphate  and  potassium  bichromate  of  a  particular  strength 
in  glass  cells  be  placed  before  the  thermopile,  then  this 
filter  stopped  the  ultra-violet  and  infra-red  entirely  and  let 
through  a  fraction  of  each  wave-length  in  the  visible  spec¬ 
trum  proportional  to  its  visibility.  In  other  words,  it 
weighted  each  radiation  according  to  its  visibility.  The 
voltage  of  a  tantalum  lamp  was  varied  over  a  wide  range, 
and  its  candlc-iiower  as  read  by  thermopile  and  filters 
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agreed  well  with  the  readings  of  a  photometer.  Owing  to 
the  high  sensitiveness  of  the  galvanometer  required  the 
method  was  not  suitable  for  commercial  application,  except 
perhaps  for  integration  photometry,  when  a  number  of 
thermopiles  might  be  connected  in  series  with  the  one 
galvanometer.  The  importance  of  the  method  lay  in  the 
fact  that  it  provided  a  satisfactory  basis  for  heterochroma- 
tic  photometry  independent  of  the  Purkinje  phenomenon  at 
all  intensities.  The  author,  therefore,  proposed  to  use  it 
for  defining  the  unit  of  light  intensity.  He  would  define 
the  latter  as  that  source  the  total  intensity  of  radiation 
from  which  at  a  distance  of  1  m  after  passing  through  his 
filters  would  be  x  ergs  per  square  centimeter  per  second. 
For  the  standard  candle  x  should  be  about  0.8. — Lond. 
Electrician,  May  26. 

Lamp  Specific  Consumptions. — B,  F.  Fisher, — The  author 
gives  curves  showing  the  most  economical  specific  consump¬ 
tions  of  50-watt  carbon-filament  lamps  and  of  40-watt 


Fig.  1 — Curve  Showing  Most  Economical  Efficiency  or  40-Watt 
Metallized  Filament. 

“metallizcd”-filament  lamps  (  Fig.  i )  for  different  prices  of 
energy  (the  cost  of  the  kw-hour  in  cents  being  given  on  the 
right  hand ).  The  curves  reproduced  here  refer  to  a  “metal- 
lized"-filament  lamp  consuming  2.56  watts  per  candle  per 
candle-power  in  normal  operation,  with  a  candle-power  of 
15.6  and  a  life  of  600  hours,  the  cost  being  23  cents  less  20 
per  cent  =  1H.4  cents.  Phe  solid,  drawn-out  lines  show  the 
total  cost.  The  curves  made  up  of  dashes  give  the  energy 
cost  and  the  curves  made  up  of  dashes  and  points  give  the 
first  cost  and  renewals  of  lamps.  .\s  shown  in  the  illustra¬ 
tion.  at  1  cent  per  kw-hour  the  most  economical  specific 
consumption  is  3.4  watts  per  candle  (which  is  materially 
below  the  value  for  commercial  metallized-filament  lamps). 
At  2.5  cents  per  kw-hour  the  most  economical  consumption 
is  2.8  watts  per  candle  (which  is  above  2.83  watts  per  can¬ 
dle,  the  low  operating  consunqjtion  of  the  commercial  metal¬ 


lized-filament  lamps).  At  3  cents  per  kw-hour  the  most 
economical  consumption  is  2.65  watts  per  candle  (which  is 
the  “medium  operating  consumption”  for  commercial 
lamps),  and  at  7  cents  per  kw-hour,  the  average  cost  for 
energy,  the  most  economical  consumption  is  2.22  watts  per 


Fig.  2 — Characteristic  Curves  of  Tungsten  Lamp. 


candle  (which  is  to-day  above  the  highest  commercial  con¬ 
sumption  for  metallized-filament  lamps)  and  might  occasion 
a  slight  amount  of  annoyance  |)n  account  of  the  frequent 
renewals. — Elec,  Jour.,  June. 

Tungsten  Lafnps. — J.  F.  Meyer. — .\n  article  discussing 
some  characteristics  of  tungsten  lamps.  Curves  are  given 
showing  the  change  of  resistance  in  current  with  varying 
voltage.  Fig.  2  gives  the  characteristic  curves  of  a  60- 
watt.  114-volt  tungsten  lamp  giving  the  variations  of  volt¬ 
age,  current,  candle-power  and  life  as  functions  of  the 
specific  consumption  fn  watts  per  candle-power.  Curves 
showing  the  horizontal  and  vertical  candle-power  distribu¬ 
tion  of  the  tungsten  lamps  are  also  given. — Elec.  Jour., 
June. 

Arc  Lamp. — A  note  on  an  arc  lamp  of  British  make  de- 


J 

Fig.  3 — View  Showing  Mechanism  of  Arc  Lamp. 

signed  to  work  with  frequencies  from  25  to  40.  This  has 
been  found  possible  by  constructing  on  the  hot-wire  prin¬ 
ciple,  a  strip  of  special  alloy  being  used  to  operate  the  chief 
working  parts.  Fig.  3  shows  the  operation  of  the  mechan¬ 
ism.  The  circuit  of  the  current  starts  at  terminal  T,  and 
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flows  down  L,  to  the  strip  S,  from  which  it  passes  to  the 
top  of  electrode  holder  by  the  flexible  cord  F,.  The  action 
of  the  current  in  expanding  the  strip  N'  causes  the  disk  M 
to  rotate  and  lift  a  clutch  C,  thus  striking  the  arc.  The 
reverse  of  this  takes  place  if  the  arc  lengthens  or  breaks. 
In  this  lamp  the  dash-pot  is  absent,  and  there  is  also  no 
self-induction,  so  that  a  high  power-factor  is  maintained. 
On  200-440  volts  it  is  advisable  to  operate  the  lajnps  in 
series  parallel  with  a  transformer,  so  that  each  lamp  is 
independent  in  the  circuit  and  the  substitutional  resistance 
and  cut-out  can  be  dispensed  with. — Lond.  Elec.  Eng'ing, 
June  8. 

Measuring  Luminosity  of  the  Spectrum. — F.  Allen. — 
.\  description  of  a  new  method  for  measuring  directly  the 
luminosity  of  the  spectrum.  It  is  based  on  the  principle  of 
the  flicker  photometer. — Phil  Mag.,  May. 

Generation,  Transmission  and  Distribution. 

Il'ater-Pozver  in  Spain. — M.  Neustaetter. — The  first 
part  of  an  illustrated  description  of  the  high-tension  trans¬ 
mission  plant  of  the  Hidroelectrica  Espanola.  It  furnishes 
energy  to  the  cities  of  Madrid,  Valencia,  Cartagena  and 
others.  The  water-power  plant  is  located  at  the  Jucar 
River,  and  its  distance  from  the  city  of  Madrid  is  254  km 
(152  miles)  and  its  distance  from  Cartagena  is  180  km  (108 
miles).  This  is  the  first  system  in  which  voltage  higher 
than  50,000  has  been  used  in  Europe  for  energy  transmis¬ 
sion.  At  i)resent  the  voltage  of  transmission  is  67,000;  this 
will  be  raised  later  to  70,000.  In  the  present  instalment  the 
hydroelectric  equipment  is  described. — Elek.  Zeit.,  June  i. 

EJectric  Equipment  of  Printing  Office. — An  illustrated 
de.scription  of  the  electric  equipment  of  a  new  printing 
plant  in  London.  It  is  in  a  large  four-floored  reinforced- 
concrete  building,  with  special  features  as  regards  heating, 
ventilating  and  fire  protection.  It  contains  a  full  ecjuip- 
ment  of  electrically  driven  machinery,  including  a  large 
number  of  rotary  and  flat-bed  presses  in  great  variety  of 
size  and  design,  special  folding,  gathering,  stitching, 
wrapping  and  cutting  machinery,  complete  electrotyping 
and  stereotyping  plant,  comprising  machines,  etc.  Elec¬ 
tric  drive  by  individual  direct-current  motors  is  employed 
throughout,  and  the  lighting  is  entirely  by  means  of  metal¬ 
lic-filament  lamps.  There  is  also  an  illustrated  article  by 
F.  Broadbent,  who  discusses  the  advantages  of  electric- 
motor  service  and  lighting  in  printing  establishments  on 
the  score  of  economy  and  convenience,  and  describes  the 
special  facilities  which  electric  driving  offers  in  the  way 
of  easy  and  accurate  control  of  printing  machines. — Lond. 
Elec.  Eng’ing,  May  25. 

Motor  Service  in  Factories. — H.  H.  Holding. — An  illus¬ 
trated  article  giving  notes  on  factory  motor  service  costs 
with  respect  to  transmission  and  the  source  of  energy. 
The  load-factor  is  the  important  condition  which  deter¬ 
mines  the  advantage  to  be  gained  both  in  transmission  of 
energy  in  the  factory  and  in  the  source  of  energy  for  an 
electric  drive.  The  lower  the  load-factor  the  greater  the 
advantage  of  electric  drive  over  other  methods  of  trans¬ 
mission.  The  higher  the  load-factor  the  cheaper  the  rate 
per  unit  of  energy  whether  the  energy  be  produced  by  a 
private  plant  or  purchased  on  a  demand  basis.  .As  the  fac¬ 
tory  manager  becomes  better  advised  as  to  his  operating 
conditions  with  respect  to  load-factor  it  is  easier  for  the 
central  station  to  show  him  the  advantages  of  purchased 
energy. — Elec.  Jour.,  June. 

Gas  [Producers. — J.  E.  Dowson. — .A  paper  read  before  the 
(British)  Institution  of  Mechanical  Engineers.  .A  brief 
survey  is  made  here  of  certain  types  of  gas  producers,  the 
theory  of  their  action  and  the  composition  of  the  gas  pro¬ 
duced  being  given.  .A  comparison  is  also  made  between 
suction  plants  and  pressure  plants,  and  the  effect  of  varying 
loads,  etc.,  is  discussed. — Lond.  Electrician,  June  2. 

Elevators. — F,  Hymans. — An  illustrated  article  on 
direct-traction  electric  elevators  in  the  Oliver  Building  in 
Pittsburgh. — Elec.  Jour.,  June. 


Traction. 

Tramway  Progress  in  Berlin. — The  Great  Berlin  Street 
Railway  Company  for  the  year  1910  declared  a  dividend  of 
8.5  per  cent  on  a  capital  of  $25,000,000.  The  rolling  stock 
now  consists  of  675  double-truck  motor  cars,  917  single¬ 
truck  motor  cars  and  1036  trailers.  The  last-mentioned 
have  seats  for  twenty-four  passengers  and  standing  room 
for  sixteen  on  the  end  platform.  The  number  of  passen¬ 
gers  carried  during  1910  was  427,700,000,  as  against  396,- 
610,000  in  1909.  The  gross  earnings  were  $10,192,800 
in  1910  and  $9,444,820  in  1909.  The  distances  run 
were  60,281,160  car-miles  in  1910  and  55,823,700  in 
1909,  the  earnings  being  16.8  cents  and  16.6  cents  per  car- 
mile  respectively.  The  operating  e.xpenses  were  55.58  per 
cent  of  the  gross  earnings  in  1910,  as  against  54.82  per  cent 
in  1909;  7.04  passengers  were  carried  per  car-mile.  The 
length  of  track  is  now  331.4  miles.  One  hundred  and 
twenty-five  thousand  dollars  was  placed  to  the  road  depre¬ 
ciation  account  and  $131,250  to  the  account  for  renewal  of 
rolling  stock.  Under  the  agreement  with  Berlin  and  the 
neighboring  municipalities  the  company  paid  over  $696,600 
of  its. gross  earnings  to  the  local  authorities. — Lond.  Elec¬ 
trician,  June  2. 

Electric  Traction  in  Prussia. — .A  review  of  the  work  done 
from  1900  to  1910  by  the  government  department  of  Prus¬ 
sia.  which  has  in  charge  the  German  railways,  with  data 
on  the  use  of  the  single-phase  system  and  of  storage-battery 
cars  on  German  railways.  Figures  and  curves  are  given 
showing  the  increase  of  tariff.  I'he  receipts  from  suburban 
passenger  traffic  in  Berlin  increased  from  $2,500,000  in 
1899  to  $5,500,000  in  1909. — Elek.  Zeit.,  May  11. 

Installations,  Systems  and  Appliances. 

Motor-Starting  Device. — A  note  on  a  recent  British 
patent  (11.186.  June  1,  1911  )  of  the  .Adams  Manufacturing 
Company  (Cutler-Hammer  Manufacturing  Company  of  this 
country )  for  an  improvement  on  the  electrically  operated 
step-by-step  mechanism  which  now  rotates  a  contact  drum 
gradually  to  cut  out  resistance  from  the  motor  circuit. 
The  electrically  o{)erated  mechanism  is  controlled  by  a 
relay  device  which,  when  energized,  establishes  a  circuit, 
causing  the  step-by-step  mechanism  to  operate,  and  when  de¬ 
energized  produces  a  circuit  allowing  the  mechanism  to 
operate  as  soon  as  the  current  is  restored,  when  the  contact 
drum  is  moved  and  the  whole  of  the  resistance  is  in  the 
motor  circuit  ready  for  starting.  .An  auxiliary  contact  seg¬ 
ment  is  j)rovided  and  operated  simultaneously  with  the  con¬ 
tact  drum,  the  segment  controlling  the  circuit  through  a 
solenoid,  wli^ch  operates  the  main  switch  in  the  motor  cir¬ 
cuit.  The  segment  also  open»  the  circuit  through  a  solenoid 
operating  the  step-by-step  mechanism,  when  all  the  resist¬ 
ance  is  either  out  or  in  the  motor  circuit. — Lond.  Elec. 
Eng’ing,  June  8. 

Double  Energy  Rate. — A.  Mohl. — The  author  discusses 
some  criticisms  which  have  been  raised  against  the  rate 
formerly  proposed  by  him  which  is  a  simple  double  rate 
so  that  when  a  certain  current  limit  is  exceeded  a  higher 
price  is  charged.  The  consumer  is  not  obliged  to  con.sume 
a  certain  amount  of  energy  per  year.  The  working  of  the 
rate  is  explained  and  it  is  emphasized  that  a  simple  series 
relay  can  be  used.  The  author  thinks  that  this  rate  en¬ 
courages  the  u.se  of  electricity  for  domestic  purposes  and 
a  greater  utilization  of  electricity  in  installations  with 
motor  connections  which  would  otherwise  be  used  only  for 
short  periods. — FJek.  Zeit.,  May  ll. 

Wires,  Wiring  and  Conduits. 

Telescopic  Mast. — An  illustrated  description  of  a  tele¬ 
scopic  mast  of  British  make.  The  mast  consists  of  a  series 
of  welded  steel  tubes  of  gradually  decreasing  diameter  and 
thickness,  which  are  adapted  to  slide  telescopically  within 
one  another.  The  novelty  of  the  design  lies  in  the  method 
employed  for  extending  the  mast,  for  which  purpose  an 
untempered  perforated  steel  band  is  employed.  By  means 
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of  a  winch  the  steel  band  is  rolled  out  and  extends  the 
mast. — Lond.  Electrician,  June  2. 

Electrophysics  and  Magnetism. 

Incandescent  Lime  Cathodes. — R.  S.  Willows  and  T. 
PiCTON. — An  abstract  of  a  (British)  Physical  Society 
paper  on  the  behavior  of  incandescent  lime  cathodes. 
Wehnelt  has  shown  that  incandescent  lime  emits  a  large 
number  of  negative  ions;  if,  therefore,  hot  lime  is  used 
as  the  cathode  a  discharge  may  be  obtained  in  a  vacuum 
tube  with  potential  differences  as  low  as  30  volts.  The 
alteration  with  time  of  these  cathodes,  under  continued 
use,  has  been  investigated  and  the  following  results  ob¬ 
tained:  (i)  When  lime  is  heated  on  a  platinum  foil,  so 
far  from  showing  fatigue  it  actually  increases  in  activity. 
With  potential  differences  greater  than  the  saturation  volt¬ 
age  this  increase  may  be  ninefold.  At  lower  voltages  a 
slow  but  steady  increase  up  to  100  per  cent  has  been  found. 
The  steady  activity  falls  when  the  lime  is  cold;  the  initial 
activity  may  greatly  increase.  (2)  When  the  lime  is  heated 
on  nickel  foil,  if  the  tube  carries  a  heavy  discharge,  the 
current  increases  to  a  maximum  and  then  decreases.  A 
greatly  increased  activity  is  frequently  shown  after  the 
lime  has  been  cold  for  some  hours.  At  the  lower  voltages 
the  same  general  variations  are  shown  as  with  platinum. 
(3)  Great  irregularity  is  frequently  shown  when  the  cur¬ 
rent  is  first  started;  at  this  stage  other  causes  than  tempera¬ 
ture,  such  as  mechanical  vibrations,  greatly  influence  the 
emission  of  ions. — Lond.  Electrician,  May  19. 

Discharge  from  Hot  Calcium  Oxide. — C.  D.  Child. — 
When  the  potential  difference  between  the  electrodes  is 
increased  the  discharge  in  a  vacuum  from  hot  calcium 
oxide  passes  through  a  critical  condition,  the  current  being 
very  much  greater  after  the  critical  point  is  passed  and  the 
discharge  becomes  luminous.  It  has  been  suggested  by  Mr. 
J.  J.  Thomson  that  this  sudden  change  is  caused  by  the 
molecules  having  been  hit  so  often  by  the  electrons  that 
many  of  them  are  in  a  state  of  unstable  equilibrium,  and 
that  when  in  this  state  only  a  small  increase  in  the  electric 
force  is  needed  to  cause  ionization.  The  author  offers 
some  reasons  why  he  thinks  that  this  is  not  the  correct 
explanation,  and  he  suggests  that  the  phenomena  may  be 
e.xplained  by  assuming  that  ionization  is  produced  at  the 
cathode  by  the  bombardment  of  its  surface  by  positive  ions 
and  that  such  ionization  occurs  very  much  more  easily  with 
a  very  hot  cathode  than  with  one  which  is  cold.  The  poten¬ 
tial  difference  between  the  beginning  and  end  of  a  striation 
was  found  to  increase  as  the  pressure  of  the  gas  increased 
and  to  decrease  slightly  when  the  current  was  increased. 
It  was  in  certain  cases  as  low  as  10  volts.  Because  of  the 
similarity  between  this  form  of  discharge  and  the  electric 
arc  it  is  reasonable  to  assume  that  the  electrons  at  the 
cathode  of  the  arc  are  also  produced  by  bombardment  of 
the  cathode  by  the  positive  ions  which  come  from  the  gas, 
and  that  they  are  not  to  any  great  extent  emitted  from 
within  the  cathode  because  of  its  high  temperature.  Such 
an  explanation  accounts  for  certain  difficulties  which  may 
be  raised  against  any  other  explanation. — Phys.  Review, 
May. 

Lecher  System  of  Free  Vibrations. — F.  C.  Blake  and  E. 
A.  Ruppersberg. — An  account  of  an  experimental  investi¬ 
gation  in  which  it  is  shown  how  it  is  possible  to  obtain  on 
a  set  of  parallel  Lecher  wires  a  system  of  free  vibrations 
uncontaminated  by  oscillator  influence  except  that  of  coup¬ 
ling.  It  is  found  that  the  unmodified  theory  fits  even  the 
case  of  close  coupling  to  a  first  approximation.  The  man¬ 
ner  in  which  the  theory  has  to  be  modified  for  a  second 
approximation  is  pointed  out.  The  conditions  for  freedom 
from  contamination  are  found  to  be  two — the  introduction 
of  suitable  air-gaps  into  the  oscillator  circuit  and  suitable 
water  resistance  between  the  induction  coil  and  oscillator. 
The  results  of  varying  these  conditions  are  studied.  A 
ratio  between  fundamental  maximum  and  minimum  equal 
to  125  to  I  is  experimentally  obtained,  and  it  is  thought  that 


this  ratio  can  be  materially  increased  by  observing  the  best 
conditions  for  controlling  the  various  factors  that  enter 
into  the  problem.  The  ratio  between  Lecher  wire-length 
and  wave-length  is  found  to  be  2.07  and  the  difference  be¬ 
tween  this  value  and  the  theoretical  value  2.00  is  shown  to 
be  due  to  an  “end-correction”  which  is  necessarily  always 
present. — Phys.  Review,  May. 

Ions  in  Flames. — H.  A.  Wilson. — A  discussion  of  the 
measurement  of  the  velocity  of  the  ions  of  alkali  salt  vapors 
in  flames.  The  author  concludes  that  the  positive  ions  of 
alkali  salts  in  flames  are  probably  single  atoms  of  the  metal, 
and  that  the  negative  ions  are  electrons. — Phil.  Mag.,  June. 

Units,  Measurements  and  Instruments. 

Analysis  of  the  Harmonics  in  an  Alternating  Current. — 
H.  Smith. — The  author  utilized  the  principle  of  resonance 
for  the  examination  of  the  harmonics  present  in  an  alter¬ 
nating-current  supply.  The  method  is  simple  and  sensitive. 
If  a  circuit  (Fig.  4)  consists  of  an  inductance  L  and  a 


capacity  C,  we  can  produce  an  oscillating  circuit  of  low 
frequency,  which  can  be  coupled  with  the  alternating  supply 
which  is  to  be  examined.  By  alternating  the  value^of  C 
we  can  give  to  the  circuit  the  same  period  as  any  of  the 
harmonics.  To  test  when  the  circuit  is  in  resonance  with 
any  particular  harmonic  a  telephone  is  joined  across  the 
condenser  and  a  note  is  heard  which  has  the  same  pitch  as 
the  frequency  of  the  circuit.  It  is  necessary  that  a  fairly 
large  resistance  (10,000  ohms  or  more  )  should  be  placed 
in  series  with  the  telephone.  As  C  is  varied  from  zero  up¬ 
ward,  all  the  harmonics  are  heard  in  turn  in  the  telephone, 
each  harmonic  producing  a  note  which  rises  to  a  maximum 
with  a  certain  value  of  the  capacity.  To  find  what  har¬ 
monic  has  been  reinforced  by  resonance  all  that  is  necessary 
is  to  find  the  pitch  of  the  whole  note  with  a  sonometer  and 
divide  by  the  frequency  of  the  fundamental;  or,  if  L  and  C 
are  known,  the  frequency  of  the  circuit  divided  by  the 
frequency  of  the  fundamental  will  give  the  harmonic. 
Moreover,  since  the  pitch  of  the  note  is  the  frequency  of 
the  circuit,  if  C  is  known  and  L  unknown,  the  value  of  L 
may  be  calculated  from  the  formula  2‘’f’n\/LC  =  i,  where  n 
is  the  pitch  of  the  note.  As  C  is  varied  till  a  particular  note 
in  the  telephone  reaches  a  maximum  intensity  the  current 
through  the  telephone  due  to  any  particular  harmonic  must 
also  be  a  maximum. — Lond.  Electrician,  June  2. 

Electricity  Meters. — A  note  on  a  recent  British  patent 
(1930,  May  18,  1911)  of  Allg.  Elek.  Ges.  This  relates  to 
meters  where  tho  consumption  above  a  certain  amount  of 
energy  is  registered  by  means  of  parts  which  rotate  in  the 
same  direction  and  are  driven  respectively  by  the  meter 
and  by  a  constant  force  corresponding  to  a  determined 
maximum  energy.  In  the  improved  meter  two  registering 
counting  mechanisms  are  provided,  one  of  which  continu¬ 
ally  registers  by  an  amount  corresponding  to  the  deter¬ 
mined  maximum  energy,  while  the  second  increases  by  this 
amount  only  when  the  consumption  is  below  the  maximum 
energy,  whereas  on  exceeding  this  the  total  consumption  is 
registered,  so  that  the  difference  of  the  results  of  the  count¬ 
ing  mechanisms  shows  the  amount  in  excess  of  the  deter¬ 
mined  maximum  energy. — Lond.  Elec.  Eng’ing,  May  25. 

Insulating  Material. — A  note  on  a  recent  British  patent 
(9858,  May  ii)  of  Mr.  W.  J.  Reid.  The  method  consists 
in  treating  with  paraffine  wax  a  mixture  of  from  forty  to 
sixty  parts  of  finely  powdered  cork  and  from  sixty  to  forty 
parts  by  weight  of  linseed  oil,  which  has  been  subjected  to 
a  temperature  usual  in  preparing  boiled  oil  for  painters’ 
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use  for  such  a  time  that  it  becomes  viscid  and  will  draw 
into  threads  when  cool.  This  mass  can  be  molded  while  hot 
into  any  shape,  and  when  hardened  can  be  exposed  to  the 
air  at  a  temperature  of  100  deg.  Fahr. — Loud.  Elec.  Eiig'ing, 
May  18. 

Units  and  Notations. — Four  committee  reports  by  Messrs. 
C.  L.  Weber,  L.  Fleischmann,  Thoniaelen  and  G.  Dettmar 
on  electrical  units  and  uniform  notation,  presented  to  the 
Berlin  Electrical  Society. — Elek.  Zcit.,  May  ii  and  18. 

Telegraphy,  Telephony  and  Signals. 

Determining  the  Characteristic  Constants  of  Telephone 
Lines. — Deveaux-Ch.arbonnel. — A  mathematical  article  on 
the  determination  of  the  damping  coefficient  of  a  long  tele- 
l)hone  line  and  its  characteristic  impedance  on  which  the 
reflections  at  joints  of  two  telephone  lines  of  different 
specifications  essentially  depend.  The  author  closes  the  tele¬ 
phone  line  to  be  tested  at  its  end  through  an  impedance 
equal  to  the  characteristic  impedance  of  the  line.  In  this 
case  there  are  no  longer  reflections  and  the  experimental 
determinations  are  easy. — La  Liimicre  Elec.,  May  13. 

Miscellaneous. 

Compulsory  Accident  Insurance  in  Germany. — On  Oct.  i, 


1910,  there  was  the  twenty-fifth  anniversary  of  compulsory 
accident  insurance  in  Germany.  Mr.  K.  Hartmann  in 
analyzing  the  results,  with  special  reference  to  electrical 
engineering,  reaches  the  conclusion  that  the  increased  efforts 
made  to  prevent  accidents  have  met  with  great  success. — 
Elek.  Zcit.,  May  11. 


Book  Review. 

Electrical  Nature  of  Matter  and  Radioactivity.  By 
Harry  C.  Jones.  New  York;  D.  Van  Nostrand  Com¬ 
pany.  210  pages.  Price,  $2. 

This  is  the  second  edition  of  a  very  interesting  elementary 
treatise  upon  a  most  fascinating  topic.  The  writer  pre¬ 
sents  a  very  comprehensive  view  of  the  electronic  theory 
and  experimental  support,  including  the  latest  developments 
prior  to  the  printing  of  the  second  edition.  The  language 
is  clear  and  mathematics  is  avoided.  The  book  is  un¬ 
doubtedly  one  of  the  clearest  elementary  expositions  of  the 
electronic  theory  in  the  English  language. 


New  Apparatus  and  Appliances 


TIME-LIMIT  RELAY. 


Of  the  two  well-known  types  of  time-limit  relays,  the 
“inver.se”  and  the  “definite,”  both  possess  advantages  and 
disadvantages  when  used  in  a  large  supply  system.  W'hen 
the  inverse-time-limit  type  is  used  several  relays  in  series 
do  not  act  selectively  under  short-circuit  conditions,  so 
that  a  short-circuit  on  any  part  of  the  system  interrupts 
the  whole  supply.  The  definite-time-limit  type  acts  selec¬ 
tively,  but  fails  to  protect  the  system  against  damage  due 
to  direct  short-circuit.  A  relay  being  placed  on  the  market 
by  the  Condit  Electrical  Company,  Boston,  it  is  claimed 
possesses  simultaneously  the  selectivity  of  the  definite-time¬ 
limit  type. 

The  relay  consists  of  a  contracting  device  driven  by  an 
alternating-current  motor,  the  delay  in  contacting  being 


determined  by  the  amount  of  time  consumed  by  the  motor 
in  bringing  the  contact  points  together.  The  amount  of 
the  delay  can  be  varied  by  simply  changing  the  arc  through 
which  the  contact  device  must  travel  in  order  to  close  the 
relay  circuit.  It  is  stated  that  when  once  set  to  operate 
with  a  certain  delay  in  time  the  relay  will  not  vary  there¬ 
from  subsequently. 

Curves  showing  the  time  required  for  operation  of  four 
different  settings  as  affected  by  the  current  in  circuit  are 
shown  herewith.  The  action  is  seen  to  be  “inverse"  for 
low  current  values,  but  “definite”  for  high  currents.  The 
individual  settings  are  separated  by  a  definite  interval  of 


time,  no  matter  how  heavy  the  short-circuit  current  may 
be,  so  that  the  relays  may  be  set  to  operate  selectively,  but 
the  “inverse"  action  is  said  to  be  sufficient  to  obviate  dam¬ 
age  to  the  apparatus  by  a  continued  short-circuit. 


PNEUMATICALLY  OPERATED  DISCONNECTING 
SWITCHES. 

Bus  isolating  or  disconnecting  switches  are  usually  opened 
or  closed  by  means  of  a  wooden  rod  having  at  one  end  a 
hook  to  engage  with  the  hole  in  the  switch  blade.  Ordi¬ 
narily  this  is  quite  satisfactory.  In  many  cases,  however, 
to  simplify  the  wiring  layout,  to  save  in  length  of  large 
cables,  for  convenience  or  for  safety,  it  is  advisable  to 
locate  the  disconnecting  switches  in  a  position  where  they 


cannot  be  easily  reached  by  the  station  operator.  It  is  in 
such  connection  that  pneumatically  operated  disconnecting 
switches  find  useful  application.  The  switches  of  this  type 
made  by  the  General  Electric  Company  are  clearly  shown 
in  the  accompanying  illustrations.  They  can  be  located  at 
any  height  and  can  be  controlled  by  an  air-control  valve 
or  switch  located  at  the  switchboard  or  other  convenient 
point. 

These  switches  are  simple  and  substantial  in  construc¬ 
tion,  being  similar  to  the  hand-operated  switches,  and  in¬ 
troduce  no  complications  in  wiring.  They  are  mounted  on 
post-type  insulators  fastened  to  steel  bases,  the  insulators 
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varying  in  size  acording  to  the  voltage.  The  switches  are 
made  up  in  single-pole,  single-throw  form  only,  but  can  be 
opened  and  closed  singly,  or  any  number  of  poles  can  be 
operated  in  unison.  Also,  one  or  more  sets  can  be  operated 
simultaneously  by  a  single  air-control  valve  or  pull-button 
sw'itch.  This  gives  great  flexibility  of  operation. 

F’neumatically  operated  disconnecting  switches  are  espe- 


40-kw  and  50-kw  sizes  by  so  arranging  the  coils  that  there 
is  a  ventilating  space  between  them  which  allows  full  and 
free  circulation  of  the  oil.  These  sizes  are  wound  with 
two  low-voltage  and  one  high-voltage  coil,  the  latter  being 
placed  between  the  other  two.  The  coils  are  separated 
from  each  other  and  the  space  between  them  provides 
ventilating  ducts  on  each  side  of  the  high-voltage  coil 
through  which  the  oil  can  readily  circulate.  This  venti- 


Swltch  Open. 


Transformer  for  Lamp  Circuits. 


cially  adapted  for  use  in  stations  employing  air-operated 
oil  switches,  but  can,  of  course,  be  used  in  any  case  where 
an  air  supply  is  available. 

When  the  disconnecting  switch  is  controlled  from  a  dis¬ 
tance  the  valves  in  the  air  connections  to  the  diaphragm 
are  operated  electrically — usually  from  the  lighting  or  ex¬ 
citer  circuit. 

These  switches  are  made  in  voltages  from  35.000  to 
1 10.000  and  for  currents  of  from  too  amp  to  300  amp. 


lating  feature  helps  to  make  a  transformer  that  is  extreme¬ 
ly  cool  in  operation. 

All  these  transformers  are  supplied  with  5  per  cent  and. 
10  per  cent  taps,  which  are  connected  near  each  end  of 
the  primary  winding  and  enable  a  normal  secondary  voltage 
to  be  secured,  even  if  the  voltage  supplied  the  primary  coil 
is  5  per  cent  or  10  per  cent  below  normal.  These  trans¬ 
formers  are  designed  for  use  on  2200-volt  or  1  loo-volt 
lines.  The  use  of  the  taps  makes  it  possible  to  step  down- 
from  2200  volts  in  nine  different  ratios  and  from  1100  volts; 
in  six  different  ratios. 


IMPROVED  LIGHTING  TRANSFORMERS. 


The  general  design  of  lighting  transformers  has  been 
well  established  for  many  years,  but  occasionally  marked 
improvements  in  details  have  been  made  which  have  greatly 
increased  the  practical  value  of  this  type  of  electrical  ap¬ 
paratus.  A  new  line  of  lighting  transformers  which  the 
.Mlis-Chalmers  Company  is  now  placing  on  the  market  in¬ 
cludes  a  number  of  departures  from  older  designs.  Among 
these  are  means  whereby  the  heat  is  conducted  to  the  air 
from  the  coils  in  a  much  more  rapid  manner  than  is 
usually  the  case,  thus  insuring  a  transformer  with  an  ex¬ 
ceedingly  low  temperature  rise.  The  greatest  visible  change 
in  these  transformers  is  a  provision,  in  the  larger  sizes,  of 
three  cooling  surfaces  instead  of  the  single  surface  in  the 
ordinary  plain-case  transformer.  This  is  accomplished  by 
encircling  the  main  case  with  a  jacket  and  providing  for 
the  circulation  of  oil  between  the  two.  Both  the  tank  and 
the  jacket  are  made  of  boiler  plate,  and  are  connected  at 
top  and  bottom  by  short  tubes  leaving  an  air  space  between 
the  two.  All  joints  are  welded,  making  both  the  tank  and 
jacket  seamless,  and  thus  preventing  the  chance  of  leakage. 
In  addition  to  the  three  radiating  surfaces  provided,  the 
space  between  the  jacket  and  the  tank  forms  a  flue  through 
which  currents  of  air  ascend  at  a  considerable  velocity, 
thereby  exerting  a  scrubbing  action  on  the  surface  which 
greatly  facilitates  heat  dissipation.  This  style  of  tank  is 
used  on  all  lighting  transformers  from  20  kw  to  50  kw. 
The  tubes  connecting  the  top  and  bottom  of  the  tank  and 
jacket  provide  for  a  continuous  and  positive  circulation  of 
the  oil.  Tests  made  show  that  this  circulation  is  rapid  and 
that  heat  is  quickly  conducted  from  the  transformer 
through  the  oil  to  the  surface  of  the  tank  and  jacket  and 
thence  to  the  air. 

An  entirely  new  departure  has  also  been  made  in  the 


ADJUSTABLE  ELECTRIC-LAMP  BRACKET. 


'I'he  Patterson  Tool  &  Supply  Company,  Dayton,  Ohio, 
has  brought  out  a  new  type  of  electric-lamp  bracket  which 
can  be  adjusted  for  use  on  all  classes  of  machines.  The 
brackets  are  made  of  sheet  metal  and  the  joints  operate  on 
leather  frictions  between  two  disks  and  a  strong  rivet. 
Hard-fiber  insulation  is  inserted  in  the  joint  to  which  the 
lamp  holder  is  attached.  The  base  of  the  bench  bracket 


Fig.  1 — Adjustable  Electric- Lamp  Brackets. 


is  of  cast  iron,  while  that  of  the  machine  bracket  has  a 
hole  to  take  a  j4-in.  bolt,  thus  making  it  convenient  for  at¬ 
tachment  to  a  machine  having  T-slots  for  bolts.  For  locat¬ 
ing  the  brackets  permanently  four  screw  holes  are  also  fur¬ 
nished.  A  screw  clamp  or  spring  clip  is  use<l  to  hold  the 


Fig.  2 — The  Machine  Bracket  Attached  to  a  Lathe. 

a  radius  of  42  in.  The  special  advantages  claimed  for  the 
brackets  are  that  they  can  be  operated  at  any  point,  a  great 
saving  in  the  number  of  lamps  broken  is  effected  by  their 
use,  and  an  increase  in  the  output  of  the  machines  due  to 
better  light  is  secured.  The  bench  bracket  may  be  set  for- 
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Fig.  3 — The  Bench  Type  of  Bracket. 

ward  so  as  to  direct  the  light  on  the  work  or  it  can  be 
reVjCrsed  so  as  to  direct  the  light  through  the  opening  in 
the  work. 

- - - 

THREE-WIRE  GENERATOR. 

Many  changes  have  occurred  in  central-station  apparatus 
since  the  original  three-wire  system  of  distribution  of  elec¬ 
trical  energy  was  invented.  These  changes  have  included 
many  forms  of  three-wire  machines  and  methods  of  obtain¬ 


Fig.  1 — Three-Wire  Generator. 


ing  is  placed  on  an  armature  in  parallel  with  the  main 
winding  of  the  armature,  but  having  just  one-half  the  num¬ 
ber  of  turns  of  the  main  winding  from  which  it  is  tapped, 
then  the  voltage  generated  in  this  neutral  winding,  when 
the  armature  in  its  rotation  brings  the  tapped  point  oppo¬ 
site  a  brush  on  the  commutator,  will  be  just  one-half  the 
voltage  of  the  main  winding  between  brushes.  At  the  next 
moment,  when  the  armature  has  revolved  to  some  position 
where  the  tap  is  opposite  a  point  somewhere  between  the 
I)ositive  and  negative  brush  studs  on  the  commutator,  it 
will  be  seen  that  the  neutral  winding  is  in  series  with  cer¬ 
tain  turns  of  the  main  winding  between  the  point  at  which 
it  is  tapped  from  the  main  winding  and  the  brushes.  The 
voltage  generated  at  this  instant  in  the  neutral  winding  is 
then  added  to  the  voltage  generated  in  the  main  winding 
between  the  point  of  tap  and  the  brushes.  Of  course,  it  is 
obvious  that  if  this  neutral  winding  is  concentrated  in  one 
section  of  the  armature  any  variation  in  air-gap  or  other 
causes  which  would  vary  the  uniformity  of  the  flux  of  the 
generator  would  cause  a  fluctuating  voltage  to  occur  in 
this  winding.  To  overcome  this  the  winding  is  properly 
distributed  around  the  armature  in  such  a  way  that  uni¬ 


lamp  in  place.  The  height  of  the  bench  bracket  is  23  in. 
and  when  a  right-angle  bend  is  made  at  the  first  joint  there 
is  a  i6-in.  reach  from  the  center  of  the  stand  to  the  lamp. 
At  the  second  joint  the  machine  bracket  has  a  reach  of 
21  in.  from  the  center  of  the  base  to  the  lamp  and  will  cover 


ing  the  neutral  necessary  for  three-wire  distribution.  The 
latest  improvement  in  this  direction  is  the  three-wire  gen¬ 
erator  of  the  Burke  type,  which  is  being  marketed  by  the 
Crocker-Wheeler  Company,  Ampere,  N.  J.  Unlike  the 
three-wire  generators  in  which  the  neutral  is  obtained  by 
transformation,  the  neutral  in  this  machine  is  obtained  by 
a  generating  winding,  which,  by  its  combination  with  the 
main  windings  of  the  machine,  generates  a  voltage  which 
is  at  every  instant  exactly  one-half  the  voltage  of  the  main 
generator  windings  and  therefore  gives  under  all  condi¬ 
tions  a  true  neutral.  This  neutral  winding  is  located  in  the 
same  armature  slots  as  the  main  winding  of  the  generator. 
For  convenience  of  location  it  is  usually  placed  in  the 
bottom  of  the  slot  and  contains  just  one-half  the  number 
of  turns  that  are  in  the  main  winding  between  brushes. 
This  neutral  winding  has  one  end  tapped  from  the  main 
generator  winding  and  the  other  end  goes  to  a  collector 
ring  located  preferably  at  the  front  of  the  commutator  in 
such  a  way  that  the  brush  holders  for  the  neutral  winding 
may  be  carried  conveniently  from  the  main  brush  rigging 
of  the  generator.  It  is  apparent  that  if  an  auxiliary  wind¬ 
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formity  of  voltage  is  obtained.  A  single  winding  tapped 
from  only  one  point  of  the  main  winding  is  inefficient. 
Such  a  single  winding  might  be  referred  to  as  a  single* 
phase  winding.  The  form  of  winding  used  in  these  genera¬ 
tors  consists  of  multiple  circuits  tapped  from  different 
points  of  the  main  winding  and  is  a  polyphase  winding; 
such  polyphase  windings  all  have  one  end  connected  to  a 
single  collector  ring,  the  other  end  being  connected  at 
proper  points  to  the  main  winding.  Any  two  of  these  neu- 


Fig.  2 — Armature  of  Three-Wire  Generator. 


tral  windings  in  series  will  then  parallel  with  a  section  of 
the  main  winding,  and  since  each  one  of  these  neutral  wind¬ 
ings  generates  a  voltage  equal  to  one-half  the  corresponding 
generator  winding  the  two  in  series  will  generate  a  volt¬ 
age  equal  to  the  voltage  in  the  main  windings  between  the 
points  from  which  they  are  tapped.  They  are  therefore 
effective  in  carrying  their  share  of  the  main  two-wire  cur¬ 
rent  of  the  generator,  so  that  even  when  there  is  no  unbal¬ 
ance  in  the  three-wire  system  these  neutral  windings  are 
effective  in  carrying  their  share  of  the  generator  load  in 
proportion  to  their  capacity.  This  the  manufacturer  claims 
is  a  very  important  point,  since  it  means  that  the  same  effi¬ 
ciency  can  be  obtained  on  a  three-wire  generator  as  is  ob¬ 
tained  on  a  two-wire  generator.  The  advantages  claimed 
for  this  type  of  machine  are:  High  efficiency,  since  there  is 
at  no  time  any  exciting  current  required  by  the  neutral 
windings  and  the  neutral  windings  are  effective  in  carry¬ 
ing  their  share  of  the  main  two-wire  load  of  the  generator ; 
simplicity,  because  there  is  only  one  collector  ring,  less 
wiring,  and  no  transformers,  either  static  or  rotating;  over¬ 
load  capacity,  because  the  capacity  of  the  two-wire  wind¬ 
ings  is  increased  by  having  in  parallel  with  them  the  ef¬ 
fective  generating  neutral  windings. 


MOTOR-GENERATOR  SETS  FOR  CHARGING 
AUTOMOBILE  BATTERIES. 

The  charging  of  electric-automobile  batteries  requires 
for  its  best  accomplishment  the  use  of  special  machinery, 
because  almost  all  present-day  automobile  batteries  take  a 
voltage  which  is  entirely  different  from  that  on  any  stand¬ 
ard  distributing  system.  .Another  feature  which  intro¬ 
duces  difficulties  into  the  problem  is  the  fact  that  the  volt¬ 
age  of  the  battery  changes  as  the  charge  advances.  This 
change  is  as  much  as  20  per  cent  under  certain  conditions. 
The  common  way  of  charging  automobile  batteries  in  the 
usual  garage  is  to  feed  directly  from  a  iio-v'olt  system  and 
consume  in  resistance  the  difference  between  the  line  volt¬ 
age  and  the  voltage  needed  by  the  battery.  This  necessi¬ 
tates,  of  course,  the  use  of  a  resistance  which  can  be  varied 
and  also  introduces  a  much  greater  drawback  in  that  all  the 
energy  consumed  by  the  resistance  is  wasted.  Thus  with 
the  usual  twenty-four-cell,  twenty-six-cell  or  twenty-eight¬ 
cell  lead  battery  the  loss  in  charging  from  a  iio-volt  sys¬ 
tem  is  approximately  45  per  cent.  All  cars  manufactured 
at  the  present  time  can  be  charged,  however,  with  prac¬ 


tically  no  loss  in  resistance  from  two  circuits,  one  of  75 
volts  and  the  other  of  iii  volts.  Thus  the  75-volt  system 
would  charge  the  twenty-four-cell,  twenty-six-cell  or 
twenty-eight-cell  lead  batteries  and  the  forty-cell  nickel 
battery  with  very  little  loss  in  resistance,  and  the  iii-volt 


Fig.  1 — Tnree- Machine  Balance  Set  for  Direct-Current  Supply. 

system  would  charge  the  thirty-eight-cell,  forty-cell  and 
forty-two-cell  lead  batteries  and  the  sixty-cell  nickel  bat¬ 
tery  with  very  little  loss  in  resistance.  The  Lincoln  Elec¬ 
tric  Company,  of  Cleveland,  Ohio,  has  developed  two  types 
of  charging  apparatus  for  garage  works,  one  used  when 
the  supply  is  alternating  and  the  other  when  the  supply  is 
direct. 

The  alternating-current  system  comprises  a  motor-gen¬ 
erator  set,  the  motor  being  wound  to  take  up  alternating- 
current  supply  and  designed  for  efficient  oi)eration  on  light 
loads,  since  these  sets  are  operated  under  this  condition 
to  a  very  great  extent.  The  generator  is  of  the  double¬ 
voltage  type,  furnishing  generally  75  volts  and  1 1 1  volts. 
If  the  supply  is  three-wire  direct  current  a  balancer  set  is 
recommended  which  will  divide  the  220  volts  into  three 
separate  and  equal  parts,  so  that  under  this  condition  a 
garage  in  operation  will  have  a  four-wire  system,  which 
will  give  three  circuits  of  73  volts  each  and  two  other  cir¬ 
cuits  of  no  volts  each.  In  case  the  supply,  voltage  is  no 
it  can  be  again  split  up  into  three  equal  parts  and  the  sys¬ 
tem  balanced  by  properly  placing  the  cars  on  charge.  By 


Fig.  2 — Installation  of  Three-Wire  Motor-Generator  Set  for 
Alternating-Current  Supply. 

the  use  of  these  systems  and  several  variations  of  them  it 
is  possible  to  reduce  very  greatly  the  energy  necessary  for 
doing  a  certain  amount  of  charging.  This  saving  the  man¬ 
ufacturer  claims  has  in  some  cases  been  as  much  as  60  per 
cent,  and  in  all  cases  in  excess  of  25  per  cent  in  places 
where  charging  is  done  from  a  standard  voltage. 
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AN  ELECTRICAL  METHOD  OF  STUDYING 
RECALESCENCE. 

T  he  study  of  the  behavior  of  steel  under  heat  has  been 
rendered  particularly  easy  by  the  application  of  well-known 
electrical  principles,  and  the  production  of  permanent  re- 
calescence  curves  is  now  effected  by  a  special  form  of 
curve-tracer  which  has  been  developed  by  Mr.  Harry  Brear- 


Fig.  1 — First  Instrument  for  Making  Recalescence  Curves. 

ley,  of  Firth  College,  Sheffield.  Its  original  object  was  to 
obtain  recalescence  curves  on  a  very  open  scale  with  rec¬ 
tangular  co-ordinates,  but,  as  made  by  the  Cambridge  Scien¬ 
tific  Instrument  Company,  Limited,  of  Cambridge,  England, 
it  is  not  limited  to  this  purpose,  but  may  be  used  for  tracing 
any  curve  in  which  the  deflections  of  a  galvanometer  can 
be  co-ordinated  with  time.  It  is  semi-automatic  in  action, 
so  that  the  curves  are  obtained  with  a  minimum  of  trouble. 
The  accompanying  illustration,  Fig.  i,  shows  the  first  model 
which  w'as  made,  complete  with  all  the  necessary  accesso¬ 
ries  for  obtaining  curves.  It  will  serve  to  give  a  general 
idea  of  the  apparatus,  although  the  newer  models  are  im¬ 
proved  in  design,  and  the  photographic  reproduction  is 
therefore  not  quite  correct  in  detail. 

The  apparatus  is  used  in  conjunction  with  a  thermo¬ 
couple  and  reflecting  galvanometer.  The  galvanometer  used 


the  moving  spot  of  light.  A  pencil  is  attached  to  the  under 
side  of  this  pointer  and  is  in  continuous  contact  with  a 
chart  on  the  rotating  drum.  The  curve  traced  out  on  the 
chart,  therefore,  co-ordinates  the  galvanometer  deflections 
with  time. 

Referring  to  the  .illustration,  the  thermo-couple  is  con¬ 
nected  to  the  resistance  box,  which  has  attached  to  it  con¬ 
ductors  insulated  in  small  porcelain  tubes,  while  to  the  left 
of  the  picture  is  seen  a  small  electrical  tube  furnace  for 
heating  the  sample  of  steel  under  test.  The  galvanometer 
is  seen  in  the  background  and  a  resistance  box  is  used  in 
series  with  the  galvanometer  in  order  to  adjust  its  sensi¬ 
tivity  to  the  required  value.  To  the  right  is  seen  a  tele¬ 
scope  containing  a  Xernst  lamp  for  projecting  a  beam  of 
light  onto  the  galvanometer,  and  in  the  foreground  is  the 
galvanometer  scale.  This  scale  is  shown  mounted  on  a 
Brearley  curve-tracer  in  which  is  a  rotating  drum  and 
attached  to  which  is  a  sliding  carriage  carrying  a  pointer 
capable  of  being  moved  along  the  scale  of  the  tracer.  The 
sliding  carriage  can  be  moved  in  a  direction  parqUel  to 
the  scale  and  drum  by  means  of  an  accurately  constructed 
screw  which  can  be  turned  by  hand  from  the  handle  at  the 
right-hand  end.  Thus,  by  turning  this  handle  backward 
or  forward,  the  pointer  can  be  moved  up  or  down  the  scale 
and  kept  coincident  with  the  line  down  the  center  of  the 
galvanometer  spot  of  light.  Underneath  this  pointer  a 
pencil  or  pen  is  fitted,  and  this  rests  continuously  on  a 
chart  wound  round  the  drum.  The  drum  is  360  mm  in 
circumference  by  300  mm  wide,  and,  by  means  of  change- 
speed  gears,  it  can  be  made  to  give  one  complete  revolution 
in  either  ten  or  thirty  minutes. 

In  the  apparatus  illustrated  in  Fig.  i  a  scale  50  cm  long 
is  shown,  but  in  the  newer  model  now  used  and  which  is 
shown  in  Fig.  2  a  special  scale  1.5  m  long  is  employed. 
This  scale  is  mounted  on  a  suitable  platform  and  is  used  at 
2-m  working  distance  from  the  galvanometer.  The  resist¬ 
ance  box  supplied  makes  the  range  taken  by  the  instrument 
capable  of  recording  from  o  deg.  C.  to  1500  deg.  C.,  with 
platinum-rhodium  thermocouples,  for  a  full  scale  deflec¬ 
tion  of  iYj  m.  The  curve-tracer  itself  is  independent  of 
the  scale  and  it  can  be  moved  up  or  down  the  platform  so 
that  the  record  taken  on  the  drum  can  be  made  to  corre¬ 
spond  with  any  300  mm  of  the  scale.  By  altering  the  con¬ 
nections  on  the  resistance  box  a  more  contracted  scale  can 
be  obtained  in  which  a  temperature  range  of  from  o  deg.  C. 
to  1000  deg.  C.  on  the  full  width  of  the  drum,  or  300  mm,  can 
be  obtained.  It  will  be  seen  that  the  apparatus  enables 
accurate  and  open  curves  to  be  traced  in  a  very  short  time 
and  with  a  minimum  of  fatigue.  The  application  of  the 


Fig.  2 — Arrangement  of  Apparatus. 

is  of  a  standard  Ayrton-Mather  pattern  except  that  the 
suspension  strip  is  stronger  than  usual  in  order  to  give  a 
more  steady  zero  reading.  The  principle  made  use  of  con¬ 
sists  in  fixing  a  rotating  drum  underneath  the  galvanometer 
scale  and  providing  means  to  keep  a  pointer  coincident  with 


Fig.  3 — Curve  Obtained  with  a  Brearley  Tracer. 

rectangular  co-ordinates  and  the  use  of  such  an  open  scale 
enables  the  most  delicate  temperature  changes  to  be  ob¬ 
served.  as  will  be  seen  from  Fig.  3,  which  reproduces  on  a 
small  scale  the  actual  curve  obtained  with  one  of  the 
Brearley  tracers. 


resultant  field  lagging  9o  deg.  behind  the  field  of  the  series 
coils. 

This  is  the  method  of  inductive  load  compensation  em- 
])loyed  in  the  Sangamo  meter  of  type  “H”  design,  and 
meters  so  equipped  are  now  supplied  in  all  capacities  by 
the  Sangamo  Electric  Company,  Springfield,  Ill.  a 

result,  the  station  manager  can  indiscriminately  place 
meters  in  service  without  taking  into  account  the  character 
of  load,  thus  avoiding  selecting  meters  for  each  service 
such  as  would  be  necessary  if  uncompensated  meters  were 
employed.  The  addition  of  inductive  load  compensation  in 
no  way  affects  the  regular  adjustments  of  the  meter,  which 
still  retains  its  characteristically  simple  light  and  full-load 
adjustments. 


MOTOR  SELF-STARTER 


The  Cutler-Hammer  Manufacturing  Company,  of  Mil¬ 
waukee,  has  added  a  new  type  of  self-starter  to  its  lino. 
This  apparatus,  shown  in  the  accompanying  illustration, 
has  a  new  method  of  operation,  which  is  claimed  to  elimi¬ 
nate  sliding  contacts  entirely.  A  solenoid  controlled  by  an 


TELEPHONE  LIGHTNING  ARRESTER 


The  lightning  arrester  shown  herewith,  which  is  being 
introduced  by  the  L.  S.  Brach  Supply  Company,  143  Liberty 
Street.  New  York,  involves,  it  is  claimed,  a  new  electrical 
principle  in  lightning  protection,  being  a  combination  of 
the  non-air-gap  lightning  arrester  with  a  standard  telephone 
type.  Instead  of  the  arc  passing  across  an  air-gap,  causing 
the  metals  or  carbons  to  fuse,  the  discharge  is  absorbed  by  a 
high-resistance  block  between  the  line  and  ground.  The 
block,  which  is  of  a  special  material  of  great  ohmic  resist¬ 
ance.  will  not,  it  is  stated,  fuse  or  permit  any  leakage  of 
current.  The  air-gap  provided  is  such  as  to  allow  a  poten¬ 
tial  of  500  volts  or  over  to  break  down  and  ground,  thereby 
protecting  the  line  from  crosses  with  trolley  wires  or  other 
high-potential  circuits. 

The  arrester  is  extremely  simple  and  neat  and  there  is  no 
part  about  it  that  should  give  any  trouble.  The  manufac¬ 
turers  state  that  many  thousands  are  now  in  successful 
service  in  all  parts  of  the  country  on  signal,  telephone  and 
telegraph  lines  owned  by  the  principal  railway  systems. 


Motor  starter. 


air  dash-pot  operates  four  contact  arms  by  means  of  a 
revolving  shaft,  and  the  time  of  acceleration  can  be  varied 
as  desired. 

This  type  of  self-starter  is  particularly  adapted  for  auto¬ 
matic  or  remote  control  of  motor-driven  pumps  and  similar 
machinery.  The  control  can  be  arranged  by  means  of  float 
switch,  where  pumping  into  an  open  tank,  or  by  a  pressure 
regulator  where  used  with  a  compression  or  closed  tank 
systems.  No  relay  circuit  is  required.  With  vacuum- 
cleaner  systems  the  vacuum  pump  can  be  started  or  stopped 
from  different  floors  by  means  of  push-buttons.  These  self¬ 
starters  are  made  for  1 10-220  volts  and  550  volts  direct 
current,  and  in  capacities  from  hp  to  3  hp,  for  two-wire 
and  three-wire  control,  with  and  without  knife  switch  and 
fuses. 


INDUCTIVE  LOAD  COMPENSATION  OF  INDUCTION 
WATTHOUR  METERS. 


The  increasing  use  of  energy -consuming  devices  of  a 
more  or  less  inductive  nature  necessitates  the  employment 
of  meters  which  will  accurately  record  the  energy  con- 


Telephone  Lightning  Arrester. 


Watt-Hour  Meter  Compensated  for  Induction  Load. 


sumption  regardless  of  power-factor,  and  various  methods  The  device  is  built  to  conform  with  the  requirements  of  the 

of  securing  this  compensation  have  been  resorted  to  by  National  Board  of  Fire  Underwriters  and  every  arrester 

meter  designers.  A  simple  and  accurate  method  consists  is  tested  for  efficiency.  The  capacity  of  discharge  is  stated 

of  placing  a  short-circuited  turn  or  secondary  around  the  to  be  very  great,  and  the  device  to  be  more  sensitive  than 

shunt  magnet  pole,  thus  producing  an  induced  magnetic  any  air-gap  type,  as  the  resistance  blocks  themselves  are 

field  acting  with  the  shunt  magnetic  field  and  producing  a  capable  of  shunting  an  arc  from  an  air-gap  of  4  mils. 
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Industrial  and  Commercial  News 


The  Week  ih  Trade. 

General  business  has  not  advanced  appreciably  this 
week  in  either  volume  or  tone,  and  the  turn-over  is  well 
below  normal  for  the  season  of  the  year.  The  rate 
of  gain  shown  in  the  past  few  weeks  has  decreased,  apparently 
as  a  result  of  present  uncertainties  of  tariff  legislation,  govern¬ 
ment  investigations  and  hesitancy  engendered  by  crop  reports. 
The  latter  are  in  abundance,  as  is  customary  at  this  time,  and 
not  a  few  have  caused  a  slowing  down  of  the  trade  revival  by 
unfounded  expressions  of  serious  damage  in  the  agricultural 
districts.  While  some  impairment  has  undoubtedly  taken  place 
in  a  section  of  the  growing  wheat  area  owing  to  the  prolonged 
absence  of  ample  rains,  the  outlook  for  returns  equal  to,  if  not 
ill  excess  of,  those  of  last  year  continues  to  be  bright.  The 
conditions  in  many  lines  are  no  worse  than  they  have  been  in 
recent  weeks.  Iron  and  steel  trades  are  feeling  the  benefit  of 
the  price  reduction,  and  prospects  for  new  business  are  h-^ld 
to  be  good.  Further  reductions  have  taken  place  in  prices  of 
wire  and  wire  products,  and  the  statement  made  during  the 
week  showing  that  the  operations  of  the  Steel  Corporation 
have  increased  from  63  per  cent  of  capacity  at  the  beginning 
of  the  month  to  68  per  cent  at  this  time  was  a  source  of  fav ara¬ 
ble  comment.  Business  for  the  coke  companies  is  on  an  in¬ 
creasing  scale.  Retail  lines  continue  to  do  a  fair  summer  busi¬ 
ness,  while  in  other  fields  sales  are  largely  for  present  needs, 
with  the  volume  of  future  business  increasing  but  slightly. 
The  continuation  of  this  mode  of  buying  is  counted  upon  to 
cause  early  stimulation  in  nearly  all  lines,  on  the  assumption 
that  stocks  must  be  low  at  present  and  will  need  replenishment 
for  the  buying  movement  which  it  is  hoped  will  begin  when 
harvests  assume  a  tangible  form.  Increased  bank  clearings  are 
considered  an  indication  that  trade  is  advancing  and  that  the 
dullness  of  the  week  is  but  temporary.  Business  failures  for 
the  w’eek  ended  June  22,  as  reported  by  Bradstreet's,  were  222, 
as  compared  w’ith  212  for  last  week,  187  for  the  same  week  in 
iQio,  223  in  1909,  258  in  1908,  and  150  in  1907. 


The  Copper  Market. 


Sales  last  week  were  in  smaller  volume  owing  to  practical 
cessation  of  London  business  in  the  coronation  holidays. 
The  lull  abroad  was  responsible  in  part  for  retarding 
the  movement  to  place  electrolytic  on  a  13-cent  basis.  Revival 
of  the  movement  is  expected  in  the  current  week.  Domestic 
consumption  is  reported  on  a  slightly  larger  scale  in  the  past 
week,  with  sales  of  electrolytic  at  I2J4  cents  delivered,  thirty 
(lays,  with  July,  August  and  September  shipments  bringing 
12^  cents  cash.  \  few  sales  of  electrolytic  at  12^  cents  are  said 
to  have  been  made.  Many  consuming  interests,  though  aware  of 
the  prospects  for  higher  prices,  have  remained  out  of  the  buying 
at  the  higher  levels,  in  view  of  rumors  that  some  selling  interests, 
to  make  sales,  are  willing  to  cut  prices.  Surplus  stocks  and  excess 
production  still  characterize  the  trade,  despite  manipulative  re¬ 
ports  to  the  contrarj',  and,  although  the  report  of  the  Copper 
Producers’  Association  for  June  may  show  a  slight  decrease  in 


Standard  Copper. 

Spot  . 

Tune  . 

July  . 

August  . 

September  . 

The  I.ondon  market,  June  26.  was  as 


Standard  copper,  spot . 

Standard  copper,  futures . 

E,\treme  fluctuations  for  this  year: 

Standard  . 

I.ondon,  spot . 

London,  futures . 

Best  selected . 


Bid. 
,  12.25 

,  12.25 

.  12.25 

.  12.25 

.  12.25 

follows: 


.^sked. 

12.30 

12.30 

12.30 

12.30 

12.30 

Noon. 


Settling 

Price. 

12.2714 

12.2714 

12.2754 

12.2754 

Closing. 

£  s  d 
58  2  6 
58  1  3 

Lowest. 
11.S754C 
£53  7  6 

54  0  0 
57  5  0 


£  s  d 
57  10  0 

57  10  0 

Highest. 
12.35c 
£57  6  3 

58  0  0 
61  0  0 


surplus,  as  compared  with  the  figures  for  May,  the  fact  that 
June  is  a  short  month  is  not  to  be  disregarded,  so  that  net  im¬ 
provement  in  the  condition  of  supply  and  demand  will  not  be 
as  large  as  may  be  indicated.  One  of  the  large  consumers  of 
copper  voiced  the  sentiment  throughout  the  consuming  element 
by  expressing  a  desire  to  see  a  reduction  in  the  visible  supply 


of  copper  to  a  point  where  the  demand  for  the  metal  will  be  of 
sufficient  magnitude  to  form  a  basis  for  future  production  and 
still  make  a  decided  inroad  upon  the  excess.  Exports  for  the 
month,  including  June  26,  were  24,119  tons.  The  daily  call  on 
the  Metal  Exchange,  June  26,  quoted  copper  as  per  the  accom¬ 
panying  table. 


INDUSTRL4L  AND  COMMERCIAL  NOTES. 

Huge  Railway  and  Light  Company  to  Be  Formed. — 

Prominent  interests  are  endeavoring  to  obtain  options  on  the 
stock  of  some  tw'enty-eight  public-utility  companies,  operating 
electric-light,  pow'er,  gas,  and  traction  systems,  with  a  view  to 
forming  a  $17,500,000  company,  which  shall  control  these  prop¬ 
erties.  It  is  stated  that  the  board  of  directors  of  the  new  com¬ 
pany,  which  will  probably  be  known  as  the  Republic  Railway 
&  Light  Company,  will  be :  Samuel  McRoberts,  vice-president 
National  City  Bank,  New  York;  Myron  T.  Herrick,  president 
Society  for  Savings,  Cleveland ;  Anson  W.  Burchard,  assistant 
to  president  General  Electric  Company;  R.  E.  Reed,  president 
American  Gas  &  Electric  Company ;  Henry  H.  Wehrhane,  Hall- 
garten  &  Company,  bankers  and  executive  committee  American 
Gas  &  Electric  Company;  James  Parmlee,  president  Cleveland 
Electric  Illuminating  Company;  Ray  Morris,  White,  Weld  & 
Company,  bankers;  Harrison  Williams,  president  Springfield 
Railway  &  Light  Company;  Thomas  A.  Reynolds,  National  City 
Bank;  J.  J.  Bodell,  of  Bodell  &  Company,  bankers,  and  director 
American  Textile  Company,  and  Parmely  W.  Herrick,  a  direc¬ 
tor  of  the  Cleveland  Electric  Illuminating  Company.  The 
companies  control  of  which  the  foregoing  are  making  plans  to 
secure  are  given  as  follows :  Mahoning  &  Shenango  Railway 
&  Light  Company,  Youngstown-Sharon  Railway  &  Light  Com¬ 
pany,  the  Sharon  &  New  Castle  Railways  Company,  Pennsyl¬ 
vania  &  Mahoning  Valley  Railway  Company,  New  Castle  Trac¬ 
tion  Company,  the  New  Castle  Electric  Company,  the  Lawrence 
Gas  Company,  the  Mahoning  Valley  Railway  Company,  the 
Mahoning  Valley  South  Eastern  Railway  Company,  the  New 
Castle  &  Lowell  Railway  Company,  New  Castle  &  Lowell  Realfy 
Company,  Wheatland  Street  Railway  Company,  the  Youngstown- 
Park  &  Falls  Street  Railway  Company,  New  Castle  Electric 
Street  Railway  Company,  New  Castle  &  Mahoningtown  Street 
Railway  Company,  the  Trumbull  Electric  Railroad  Company, 
the  Mineral  Ridge  &  Niles  Traction  Company,  the  Youngstown 
Consolidated  Gas  &  Electric  Company,  the  Merchants’  Light, 
Heat  &  Power  Company,  the  Youngstown  &  Sharon  Street 
Railway  Company,  the  Shenango  Valley  Electric  Light  Com¬ 
pany,  Sharpsville  Electric  Light  Company,  Sharon  Gas  &  Water 
Company,  the  Sharon  &  Wheatland  Street  Railway  Company, 
the  Shenango  Valley  Street  Railway  Company,  the  Valley  Street 
Railway  Company,  Sharon  &  New  Castle  Street  Railway  Com¬ 
pany  (Pa.),  Sharon  &  New  Castle  Railway  Company  (Ohio). 

Byllesby  Interests  in  Colorado. — The  report  of  the  pur¬ 
chase  of  the  Pueblo  &  Suburban  Traction  &  Lighting  Company 
and  allied  interests  of  Pueblo,  Col.,  by  H.  M.  Byllesby  & 
Company,  of  Chicago,  mentioned  in  the  issue  of  June  22.  is 
confirmed.  The  property  was  taken  over  on  June  14.  The 
Pueblo  &  Suburban  Traction  &  Lighting  Company  operates 
the  street-railw'ay  system  of  Pueblo  and  supplies  electrical 
energy  to  that  city  and  the  Cripple  Creek  gold-mining  district, 
including  the  cities  of  Cripple  Creek,  Victor  and  Goldfield. 
The  towns  of  La  Junta  and  Rockyford  are  served  with  elec¬ 
tricity  by  subsidiary  corporations.  A  steam-driven  generating 
station  of  4135  kw  at  Pueblo  and  a  hydroelectric  plant  of 
1600  kw  at  Skaguay  are  operated.  It  is  proposed  to  increase 
the  size  of  the  steam  station  at  Pueblo  and  to  extend  the  trans¬ 
mission  lines  to  serve  additional  cities  and  towns.  Extensions 
to  the  hydroelectric  system  are  also  planned.  W.  F.  Raber  is 
in  charge  of  these  properties  for  Byllesby  &  Company. 

New  Building  for  New  York  Edison  Company. — Plans 
are  being  drawn  by  D.  H.  Burnham  &  Co.  for  an  eight-story 
building  to  be  erected  by  the  New  York  Edison  Company  at  124 
West  Forty-second  Street,  New  York.  This  new  building  will 
have  a  large  showroom  and  modern  offices,  and  will  be  ready 
for  occupancy  in  about  one  year.  On  July  i  the  branch  office 
which  the  company  has  had  in  the  old  building  on  the  above 
site  will  be  transferred  to  245  West  Forty-second  street. 


July  i,  1911. 


ELECTRICAL  WORLD. 


65 


Electrical  Trade  of  the  United  Kingdom. — The  imports 
of  electrical  goods  and  apparatus  (other  than  machinery  and 
telegraph  and  telephone  wire)  into  the  United  Kingdom  for  the 
eleven  months  ended  Nov.  30,  1910,  were  valued  at  $7,- 
236,884,  against  $5,713,952  for  the  same  period  in  1909;  for 
electrical  machinery  the  figures  are  $2,531,991  and  $2,343,122, 
respectively.  The  exports  of  British  electrical  goods  and  ap¬ 
paratus  for  the  same  period  amounted  to  $17,093,882  for  1910 
and  $9,495,299  for  1909,  and  for  electrical  machinery,  $7,- 
088,592  and  $6,358,597,  respectively.  Reviewing  the  electrical 
trade  of  the  United  Kingdom  for  1910,  the  London  Chamber 
of  Commerce  Journal  states:  “The  electrical  supply  under¬ 
takings  have  benefited  through  the  increasing  use  of  electric 
driving,  which  is  materially  assisted  by  the  reduction  in  first 
cost  of  motors  and  appliances.  The  supply  undertakings  are 
still  suffering  loss  of  output  through  the  change  from  carbon 
to  metal-filament  lamps,  but  the  decreased  cost  of  lighting 
with  the  metal  lamp  is  rendering  it  easier  to  secure  new  busi¬ 
ness,  Progress  is  being  made  with  the  electrification  of  mines 
and  steel  works,  although  this  has  been  somewhat  retarded  by 
labor  troubles,  arising  out  of  the  discontent  following  the 
eight-hour  act  first  in  the  northern  coal  fields  and  then  in 
the  South  Wales  district.  Owing  to  the  increased  use  of  elec¬ 
tricity  in  mines,  the  Home  Secretary  appointed  a  departmental 
committee  in  December  last  to  report  on  the  regulations  relat¬ 
ing  to  the  use  of  electricity  in  mines.” 

Handicap  to  American  Foreign  Trade. — Hon.  William  C. 
Redfield,  member  of  Congress  and  vice-president  of  the  Ameri¬ 
can  Blower  Company,  Detroit,  who  recently  returned  from  a 
trip  part  way  around  the  world,  was  forcibly  impressed  by  the 
rarity  with  which  the  .American  flag  was  seen  on  shipping. 

It  is,  he  said,  a  fact  that,  while  he  saw  two  steamers  with 
the  flag  of  Sarawak  and  twenty  with  that  of  Portugal,  he  had 
not,  since  leaving  Japan,  seen  an  American  flag.  When  he  sold 
an  engine  in  Rangoon  he  was  told  there  was  a  three  weeks’ 
handicap  in  time  against  the  United  States  as  compared  with 
England,  and  that  his  engine  would  have  to  go  to  Birkenhead 
and  be  transferred  there.  There  were  no  American  ships  reg¬ 
ularly  sailing  to  Rangoon  and  no  way  in  which  one  could  avoid 
the  handicap  of  three  weeks’  time  and  an  extra  freight  charge. 
Fortunately,  he  said,  the  excellence  of  the  engine  got  the  order, 
but  a  similar  handicap  ties  itself  to  a  greater  or  less  degree  to 
every  quotation  made  abroad  by  every  American  manufacturer. 
Mr.  Redfield  believes  we  should  be  patriotic  and  wise  enough 
to  drop  this,  that  or  the  other  preference,  as  to  relief,  and 
agree  on  something  that  will  give  to  our  manufacturers  and 
their  workmen  the  share  of  the  world’s  trade  to  which  they 
are  entitled.  This,  he  said,  would  be  a  righteous  and  a  rea¬ 
sonable  protection.  A  letter  from  Mr.  Redfield.  while  in  Cal¬ 
cutta,  outlining  other  phases  of  American  trade  abroad  was 
given  in  the  Electrical  World  April  27. 

Westinghouse  Equipment. — The  .Allegheny  County  Light 
Company,  of  Pittsburgh,  Pa.,  placed  an  order  with  the  Westing- 
house  Electric  &  Manufacturing  Company  for  ten  250-kva  and 
two  200-kva  transformers  of  the  oil-insulated,  self-cooling  type. 
The  Desert  Power  &  Water  Company,  of  Kingman,  Ariz.,  has 
ordered  four  600-kva  oil-insulated  water-cooled  transformers. 
The  New'  York  Edison  Company  has  placed  an  order  for  a 
looo-kva  oil-insulated,  self-cooling  transformer  of  the  tubular 
type,  a  duplicate  of  an  order  placed  with  the  Westinghouse 
company  last  year.  The  Great  Western  Power  Company,  San 
Francisco,  Cal.,  has  ordered  six  300-kva  oil-insulated,  self- 
cooling  transformers.  The  New  York,  New  Haven  &  Hartford 
Railroad  Company  has  placed  with  the  Westinghouse  Electric 
&  Manufacturing  Company  an  order  for  fourteen  articulated- 
truck  sw'itching  locomotives.  Each  locomotive  is  to  be  pro¬ 
vided  with  a  quadruple  equipment  of  No.  410  motors  and 
type  HB  unit-switch  control.  The  People’s  Street  Railway, 
Nanticoke,  Pa.,  has  ordered  tw’o  quadruple  equipments  of 
No.  ioi-B-2  motors  with  type  K-28-B  control.  The  Westing¬ 
house  company  is  in  receipt  of  an  order  from  the  Electrisk 
Bureau  for  Holmenkollenbanen,  Norway,  for  a  quadruple  equip¬ 
ment  of  motors  aggregating  89  hp.  The  Westinghouse  com¬ 
pany  has  also  recently  shipped  twenty-five  double  equipments 
of  interpole  railway  motors  to  South  America. 

Possible  Telephone  Competition  in  Brooklyn. — An  option 
on  four-fifths  of  the  stock  of  the  American  District  Telegraph 
Company  of  Brooklyn,  which  has  a  charter  permitting  the 
company  to  operate  throughout  the  State  of  New  York,  cover¬ 
ing  both  telephone  and  telegraph  service,  has  been  obtained  by 
F.  M.  Delano,  a  Detroit  promoter.  It  is  thought  that  the 


option  has  been  secured  for  Western  interests  who  plan  to  take 
advantage  of  the  unused  telephone  proviso  in  this  charter  as 
a  means  of  entering  into  telephone  competition  with  the  local 
company.  Henry  W.  Kilbourne,  secretary  and  treasurer  of  the 
American  District  Telegraph  Company  of  Brooklyn,  which  has 
confined  its  operations  to  messenger,  burglar  alarm  and  patrol 
Service,  states  that  $80,000  has  been  offered  for  the  4000  shares 
of  the  stock  of  the  company,  and  that  options  on  3200  shares 
at  80  per  cent  of  the  par  value  have  been  granted.  Tunis  J. 
Powell,  president  of  the  American  District  Telegraph  Company 
of  Brooklyn,  stated  on  Monday,  June  26,  that  he  did  not  know 
whether  or  not  Mr.  Delano  represents  J.  Ogden  Armour,  of 
Chicago,  as  has  been  rumored. 

Flaming  Arcs  in  Construction  Work. — In  order  to  make 
every  effort  toward  completion  of  the  new  Polo  Grounds 
amphitheater,  in  New  York  City,  so  that  the  ball  park  may 
be  used  by  the  end  of  June,  the  contractors  have  been  working 
twenty-four  hours  per  day.  Flaming-arc  lamps,  operating  in 
multiple  with  an  auto  coil,  on  a  60-cycle,  iio-volt  alternating 
current,  have  been  installed  on  poles  at  advantageous  points, 
and  the  contractors  say  that  the  illumination  furnished  makes 
working  conditions  at  night  equal  to  those  of  daylight.  A 
motor-generator  unit  was  installed  on  the  grounds  for  fur¬ 
nishing  direct  current  to  electric  drills  used  for  boring  holes 
in  concrete  in  which  to  set  the  expansion  bolts  that  will  sup¬ 
port  the  tiers  of  benches,  and  a  motor  has  been  set  in  operation 
to  drive  saws  used  in  cutting  timber  used  on  the  job.  The 
current  is  supplied  by  the  United  Electric  Light  &  Power 
Company,  and  the  arc  lamps  are  furnished  by  the  Western 
Electric  Company. 

Manufacturers’  Catalogue  Files  for  Consular  Use. — In  a 
recent  speech  before  Congress,  Representative  Benj.  K.  Focht 
spoke  in  high  terms  of  the  work  of  the  Commercial  Bureau 
Company,  50  Church  Street,  New  York,  which,  through  an 
arrangement  with  the  State  Department,  equips  American  con¬ 
sulates  with  a  system  of  card-index  files  containing  a  digest 
of  the  catalogs  of  manufacturers,  the  condition  being  that 
no  preference  be  shown  and  that  no  fee  be  charged  to  the 
manufacturer.  Mr.  Focht  said  that  the  broad  policy  of  the 
Department  of  State  in  permitting  a  private  organization  to 
render  this  service  to  the  consulates  is  to  be  commended,  not 
only  from  the  standpoint  of  broad-minded  statesmanship,  but 
from  business  considerations. 

No  Increase  to  Be  Made  in  Salt  Lake  Telephone  Rates. — 

11.  Vance  Lane,  president  of  the  Rocky  Mountain  Bell  Tele¬ 
phone  Company,  in  an  announcement  to  subscribers  in  Salt 
Lake  City,  states  that  the  rate  schedule  will  not  be  increased  as 
had  been  rumored  as  a  consequence  of  the  purchase  of  the 
Utah  Independent  Telephone  Company  by  the  Rocky  Mountain 
Company.  Mr.  Vance  says  further  that  some  little  time  will  be 
required,  necessarily,  to  arrive  at  a  basis  which  will  be  fair  alike 
to  both  the  public  and  the  telephone  company,  but  that  the  en¬ 
gineers  of  the  company  have  progressed  far  enough  in  their 
work  of  arranging  the  physical  consolidation  of  the  two  plants 
to  warrant  the  statement  that  rates  will  not  be  advanced. 

Long  Acre  Electric  Light  &  Power  Company. — President 
Shaw,  of  the  Long  Acre  Electric  Light  &  Power  Company, 
says  that  as  soon  as  the  company  is  advised  as  to  the  amount 
of  securities  which  the  Public  Service  Commission  for  the 
First  District  of  New  York  will  authorize  it  to  issue  plans  will 
be  completed  for  the  active  sale  of  electrical  energy  in  New 
York  City.  Mr.  Shaw  says  further  that  the  company  is  arrang¬ 
ing  for  the  erection  of  a  plant  in  Pennsylvania  for  the  gen¬ 
eration  of  energy  to  be  transmitted  at  high  tension  to  New 
York,  and  that  it  is  expected  to  complete  this  plant  within  a 
year.  Further  details,  he  said,  will  be  made  public  following 
the  action  of  the  Public  Service  Commission. 

Ohio  Sterling  Electric  Company. — The  plant  of  the  Ohio 
Sterling  Electric  Company,  in  East  Dayton,  Ohio,  formerly  the 
Sterling  Electric  Motor  Company,  has  been  sold  to  Andrew 
Strohm,  of  the  Pneumatic  Tool  Company,  for  $85,000.  Mr. 
Strohm  has  not  made  known  the  names  of  his  associates  in  the 
deaf,  if  there  are  any. 

Chicago  Men  to  Visit  South  American  Markets. — Mem¬ 
bers  of  the  Chicago  Association  of  Commerce  are  preparing 
to  take  an  eighty-day  trip  to  South  American  points  with  a 
view  to  extending  the  sale  of  American  goods  in  these  dis¬ 
tricts.  This  will  be  the  first  of  a  series  of  business-getting 
trips  which  have  been  planned  by  the  foreign  trade  committee 
of  the  association. 
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Financial. 


The  Week  in  Wall  Street. 


Dullness,  with  reaction  in  prices,  prevailed  upon  the 
New  York  Stock  Exchange  throughout  the  greater  part 
of  the  week,  with  a  rally  taking  place  on  Saturday  and 
lasting  partly  into  Monday.  This  was  caused  by  announcement 
that  the  case  of  the  government  against  the  Harrinian  lines, 
questioning  the  legality  of  the  agreement  whereby  the  stock  of 
the  Southern  Pacific  is  controlled  by  the  Union  Pacific,  bad 
been  decided  in  favor  of  the  railroads.  The  fact  that  the  de¬ 
cision  was  known  before  the  opening  of  the  market  on  Satur¬ 
day  resulted  in  an  opening  advance  of  two  points  in  the  shares 
of  the  two  roads,  accompanied  by  smaller  gains  in  many  other 
stocks.  The  nature  of  the  decision  is  regarded  as  most  favora¬ 
ble.  not  solely  by  reason  of  the  benefit  accruing  therefrom  to 
the  railroads  and  to  the  stock  marked,  but  tor  the  fact  that 
it  is  a  satisfactory  interpretation  of  the  recent  Supreme  Court 
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rulings  on  the  Sherman  law.  It  is  doubly  important,  having 
been  rendered  so  soon  after  the  decree  declaring  the  Du  Pont 
Powder  Company  in  restraint  of  trade  and  ordering  its  disso¬ 
lution.  In  addition  to  being  influenced  by  the  interest  of  the 
government  in  the  affairs  of  the  leading  industries  of  the  coun¬ 
try,  the  stock  market  lagged  somewhat  from  disturbing  rumors 
in  connection  with  the  reciprocity  situation,  from  the  quietness 
in  foreign  markets  during  the  coronation  period,  and  chiefly 
from  conflicting  crop  reports.  Sales  of  the  week  were  1.763,980 
shares,  as  compared  with  2,494,178  for  the  preceding  week,  the 
figures  showing  a  continuation  of  the  downward  trend  and 
indicating  the  staleness  of  the  market.  The  bond  market  was 
firm  during  the  week,  with  buying  of  the  Panama  Canal  issue 
at  advances  over  assignment  prices  the  leading  feature.  Money 
is  quiet,  and  rates  in  the  money  market  June  26  were:  Call, 
per  cent ;  ninety  days,  2T:^d^2^  per  cent.  The  quota¬ 
tions  in  the  table  are  those  of  the  close  June  26. 


Financial  Notes. 

American  Telephone  &  Telegraph  Listed  on  Paris 
Bourse. — On  June  20  300,000  shares  of  the  capital  stock  of 
the  .American  Telephone  &  Telegraph  Company  were  listed  on 
the  Paris  Bourse.  Negotiations  to  this  end  had  been  in  progress 
since  November,  1910,  and  the  event  was  characterized  by  the 
fact  that  this  stock  is  the  first  .American  industrial  stock  to  be 
listed  on  the  French  Exchange.  The  .American  bankers  in  the 
project  were  Kidder.  Peabody  &  Company,  of  Boston,  and  the 
French  banking  interests  were  the  Banque  de  Paris  et  des 
Pays-Bas,  L.  Hirsch  &  Cie,  Thamann  Bros.,  and  Dupont  & 
Furland.  The  fact  that  the  Banque  de  Paris  et  des  Pays-Bas. 
in  addition  to  being  at  the  head  of  the  syndicate,  is  the  represen¬ 
tative  of  the  .American  Telephone  &  Telegraph  Company, 
authorized  to  act  as  agent  between  the  company  and  the  French 
authorities  in  connection  with  the  listing,  is  significant  of  the 


high  plane  upon  which  the  security  has  been  introduced.  The 
opening  transaction  was  at  790  francs,  closing  at  783.  On  the 
same  day  upon  which  the  stock  was  listed  abroad  the  directors 
of  the  .American  Telephone  &  Telegraph  Company  authorized 
an  issue  of  $50,000,000  new  capital  stock,  which  makes  the 
amount  outstanding  $319,840,500,  as  against  $269,840,500,  while 
the  total  authorized  capital  stock  is  $500,000,000.  The  new  issue 
may  be  subscribed  for  at  par  by  stockholders  in  the  ratio  of  one 
share  of  new  stock  for  each  five  shares  now  held.  Payments 
on  account  of  the  new  issue  may  be  made  either  in  full  or  in 
four  equal  instalments,  payable  November  i,  1911;  February  i, 
1912;  May  I,  1912,  and  August  i,  1912.  This  issue  is  the  one 
referred  to  in  the  Electrical  World  June  22,  as  being  forth¬ 
coming  for  financing  new  construction  and  betterments  in  1912 
and  thereafter.  In  this  connection  an  official  statement  says 
in  part :  “The  proceeds  of  this  issue  of  capital  stock  will  be 
mainly  used  to  provide  the  associated  companies  of  the  Bell 
system  outside  of  the  State  of  New  Y"ork  with  funds  for  cur¬ 
rent  and  ordinary  construction  and  extension  of  plant,  and 
will  be  represented  in  the  treasury  of  the  American 
Telephone  &  Telegraph  Company  by  the  share  capital  or  the 
capital  advance  notes  of  such  companies.  .A  part  will  be 
used  for  extensions  to  plant  (long-distance  service)  of  the 
.American  Telephone  &  Telegraph  Company  outside  the  State 
of  New  York,  and  a  part  to  maintain  the  cash  balances  now 
being  drawn  upon  for  all  the  above  purposes.  The  charges  of 
this  proposed  issue  on  this  year’s  revenue  will  be  hardly 
appreciable — as  a  matter  of  fact,  the  usual  yearly  dividend  on 
the  whole  amount  could  be  met  out  of  this  year’s  revenue  and 
still  leave  a  surplus.  The  business  of  the  current  six  months 
of  this  year  will  show  a  continuation  of  increases  in  gross  and 
net,  although  the  toll  and  long  distance  business,  as  usual,  shows 
the  effect  of  business  depression.”  .Announcement  of  the  new 
issue  caused  a  flurry  on  the  Paris  Bourse,  and  the  Banque  de 
Paris  et  des  Pays-Bas  offered  to  cancel  the  transactions  of 
June  20  relating  to  the  American  Telephone  stock. 

Federal  Sign  System  (Electric). — In  his  annual  report 
for  the  year  ended  March  25,  1911,  recently  issued.  President 
John  H.  Goehst,  of  the  Federal  Sign  System  (Electric),  notes 
that  during  the  year  the  company  has  established  a  new  office 
in  Baltimore  and  has  also  made  long-term  contracts  with  elec¬ 
tric-service  companies  in  a  number  of  cities  to  extend  its  sign- 
rental  service  under  a  plan  by  which  the  Federal  company  fur¬ 
nishes  the  selling  experience  and  the  investment,  and  the  local 
central-station  company  does  the  operating.  This  arrangement 
has  been  made  and  signs  installed  in  the  following  cities:  Johns 
town.  Pa.,  Hattiesburg,  La.,  Jackson,  Miss.,  Enid,  Okla.,  Pon¬ 
tiac,  Mich.,  Ann  Arbor,  Mich.  Mount  Clemens,  Mich.,  El  Reno, 
Okla.,  and  Springfield,  Ohio.  The  gross  earnings  for  the  year 
were  $663,099  and  the  net  earnings  $105,264.  Of  the  latter 
amount,  ^2,509  was  available  for  dividends  after  setting  aside 
a  reserve  for  absorption  of  development  expenses  of  the 
branches.  The  dividends  paid  amounted  to  $30,774,  and  the 
balance  carried  to  surplus  w’as  $61,735.  A  satisfactory  feature 
of  the  year’s  business  was  the  growth  in  merchandise  sales,  this 
branch  of  the  business  having  shown  a  decided  increase  over 
the  preceding  year.  During  the  year  the  directors  sold  $370,550 
of  the  company’s  preferred  stock,  and  a  voting  trust  was  formed 
for  the  common  stock.  Messrs.  Samuel  Insull,  John  H.  Goehst 
and  John  F.  Gilchrist  are  trustees  of  this  voting  trust  for  a 
period  of  five  years  from  Dec.  12,  1910. 

Central  Hudson  Gas  &  Electric  Bond  Issue. — .An  applica¬ 
tion  has  been  made  to  the  Public  Service  Commission  for  the 
Second  District  of  New  York  by  the  Central  Hudson  Gas  & 
Electric  Company  for  approval  of  a  refunding  mortgage  to  the 
Knickerbocker  Trust  Company,  and  to  issue  under  this  $5,- 
000,000  in  bonds.  Of  this  amount  $1,400,000  is  to  offset  an 
equal  amount  of  underlying  bonds,  and  the  balance  of  $3,- 
600,000  is  to  be  issued  hereafter  only  with  the  consent  of  the 
Public  Service  Commission.  Permission  to  issue  $600,000  in 
bonds  to  finance  improvements  and  extensions  is  also  requested 
in  this  application.  Reference  to  the  formation  of  the  Central 
Hudson  was  made  in  the  Electrical  World  of  .April  20. 

Colorado  Telephone  Company  Consolidation. — Stock¬ 
holders  of  the  Colorado  Telephone  Company  will  meet  in 
Denver.  July  17,  to  vote  upon  a  plan  for  consolidating  the 
Colorado  Telephone  Company  and  the  Tri-State  Telephone  & 
Telegraph  Company.  The  latter,  which  operates  in  northern 
New  Mexico,  was  organized  about  a  year  ago  and  has  been 
a  subsidiary  of  the  Colorado  Telephone  Company  since  that 
time. 
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Reorganization  of  Cincinnati  Public  Utility  Property. — 
The  executive  committee  of  the  Columbia  Gas  &  Electric  Com¬ 
pany,  of  Cincinnati,  Ohio,  is  completing  plans  for  a  complete 
reorganization  of  the  operation  of  the  several  affiliated  prop¬ 
erties.  The  plan  includes  the  division  of  the  management  of  the 
properties  into  departments  as  follows :  Producing  and  operat¬ 
ing.  selling  and  cotjimercial,  auditing  and  clerical  work  and 
financial  detail.  James  C.  Ernst,  vice-president  of  the  Columbia 
Gas  &  Electric  Company  and  head  of  the  Cincinnati,  Newport 
&  Covington  Light  &  Traction  Company,  will  be  the  general 
manager  of  the  operating  and  producing  department,  and  will 
have  complete  control  of  the  gas  and  electric  plants,  the  dis¬ 
tributing  system,  the  street  railw’ay  lines  and  their  power  houses. 
He  will  begin  at  once  a  study  of  the  properties  with  a  view  to 
economical  operation,  and  it  is  probable  that  all  the  energy  for 
the  operation  of  the  railway  lines  and  the  lighting  and  power 
business  in  Covington  and  Newport,  Ky.,  will  be  furnished  by 
the  Cincinnati  plant  ultimately.  The  active  management  of  the 
Cincinnati,  Newport  &  Covington  Light  &  Traction  Company 
will  be  turned  over  to  Clarence  McCabe,  who  has  been  the  gen¬ 
eral  superintendent  for  about  two  years.  He  will  make  his 
reports  to  Mr.  Ernst,  as  will  the  men  who  have  charge  of  the 
various  properties  and  plants  of  the  controlling  company.  This 
will  bring  the  railway  company  into  closer  touch  with  the  Union 
Gas  &  Electric  Company  and  subsidiaries  of  the  Columbia, 
something  which  President  White  has  desired  for  some  time. 
Rollin  W.  White,  brother  of  the  president,  A.  S.  White,  and 
acting  president  of  the  Union  Gas  &  Electric  Company,  will 
become  the  manager  of  the  selling  and  commercial  department. 
The  auditing  and  clerical  departments  for  all  the  companies 
will  be  in  the  hands  of  Theodore  Clauss,  now  secretary  of  the 
Union  Gas  &  Electric  Company.  W.  T.  Hunter,  secretary  of 
the  Columbia  Gas  &  Electric  Company,  will  handle  the  depart¬ 
ment  of  financial  detail,  such  as  records  of  capitalization,  in¬ 
terest.  dividends,  earnings  and  other  things  of  this  nature. 
Property  on  Gano  Alley  has  been  purchased  for  a  substation 
in  the  downtown  district  on  which  a  plant  will  be  erected  at 
an  estimated  cost  of  $150,000.  The  workshop  of  the  gas  plant 
will  also  be  rearranged  and  material  stations  will  be  established 
to  lessen  the  amount  of  hauling  and  the  number  of  horses  to  be 
used. 

Baltimore  United  Railways  to  Issue  $3,125,000  in  Bonds. 
— The  I'nited  Railways  &  Electric  Company  of  Baltimore 
has  made  application  to  the  Maryland  Public  Service  Com¬ 
mission  for  the  authorization  of  $3,125,000  three-year  5  per 
cent  secured  convertible  coupon  notes,  in  order  to  provide 
funds  for  the  payment  of  $2,000,000  Baltimore  City  Passenger 
Railway  Company  first-mortgage  5  per  cent  bonds,  which  are 
underlying  bonds,  maturing  Nov.  2.  1911.  and  $500,000  of  the 
416  per  cent  certificates  of  indebtedness  of  the  same  company, 
which  will  mature  on  the  same  day.  and  to  redeem  $535,000 
series  “B”  and  “C"  car  trust  certificates  outstanding  after 
Oct.  I,  1911.  The  notes  will  be  convertible  into  United  Rail¬ 
ways  &  Electric  Company  stock  at  $25  a  share  at  any  time 
before  maturity,  provided  the  notes  shall  not  have  been  re¬ 
deemed.  The  stock  of  the  company  is  now  selling  on  the 
market  at  about  $18  a  share.  The  notes  will  be  secured  by 
deposit  with  a  trust  company  as  collateral  of  $2,500,000  United 
Railways  &  Electric  Company  first-mortgage  4  per  cent  bonds  and 
by  a  total  amount  of  the  company’s  stock  sufficient  to  meet  the 
conversion  rights  referred  to  above.  The  collateral  back  of 
the  $3,125,000  notes  has  a  present  market  value  of  $4,375,000. 
The  notes  will  be  redeemable  by  the  company  at  par  upon 
sixty  days’  notice.  Every  subscribing  stockholder  will  receive 
an  allotment  of  $100  of  notes  or  multiples  thereof  for  every 
ten  full  shares  of  stock  or  multiples  thereof  standing  in  the 
name  of  such  stockholder  on  the  books  of  the  company  on  an 
agreed  date. 

New  England  Telephone  &  Telegraph  Company. — A  wide 
reduction  in  rates  applicable  to  all  exchanges  outside  the  Bos¬ 
ton  and  suburban  districts  is  to  be  made  by  the  New  England 
Telephone  &  Telegraph  Company.  This  follows  the  recent 
decision  of  the  Massachusetts  Highway  Commission  regarding 
rates  in  the  Boston  and  suburban  districts  which  reduced  the 
annual  revenue  of  the  company  by  some  $3,000,000.  Officials 
of  the  company  believe  that  these  new  reductions,  which  will 
mean  a  further  decrease  of  $200,000  in  revenue,  will  be  com¬ 
pensated  by  returns  from  new  business  induced  by  lower  rates. 
The  dividend  rate  was  increased  from  6  per  cent  to  7  per 
cent  per  annum  at  the  directors’  meeting  held  last  week. 
Commenting  upon  the  increase  in  rate  of  dividend.  President 


Keller  stated;  “The  average  dividend  during  the  life  of  the 
company  has  been  less  than  5  per  cent.  Although  the  com¬ 
pany  has  been  for  several  years  in  position  to  change  its  divi¬ 
dend  rate,  action  was  deferred  until  completion  of  recent  re¬ 
adjustments.  It  is  now  practically  certain  that  these  will  re¬ 
duce  net  revenue  between  $500,000  and  $600,000  per  year,  and 
recent  wage  increases  will  absorb  over  $200,000  more.  It  is 
expected  that  additional  business  as  a  result  of  lower  rates  will 
in  another  year  begin  to  make  itself  felt  and  insure  a  fair 
margin  of  safety  over  charges.” 

Washington,  Potomac  &  Chesapeake  Railway  to  Increase 
Capital  Stock. — The  Maryland  Public  Service  Commission 
has  received  a  petition  from  the  Washington,  Potomac  & 
Chesapeake  Railway  Company  for  authority  to  increase  its 
capital  stock  from  $500,000  to  $2,000,000  and  its  bonded  indebt¬ 
edness  in  a  like  amount.  The  company  states  in  its  petition 
that  it  proposes  to  extend  its  line  from  Brandywine,  in  Prince 
George’s  County,  to  Penning,  in  the  District  of  Columbia,  and 
from  Mechanicsville  to  Cedar  Point,  on  Chesapeake  Bay.  and 
Point  Lookout.  It  is  stated  that  the  estimated  cost  of  construc¬ 
tion  will  be  in  excess  of  $2,000,000. 

Indianapolis  Plant  to  be  Sold. — The  Security  Trust  Com¬ 
pany,  receiver  for  the  Jenney  Electric  Manufacturing  Company, 
with  plants  in  Indianapolis  and  in  .\nderson,  Ind.,  has  asked 
the  court  for  permission  to  sell  the  Anderson  plant  for  $I35,oo(L 
The  receiver  alleges  that  the  company  can  no  longer  carry  on 
the  business  at  a  profit  or  meet  expenses.  The  indebtedness 
amounts  to  more  than  $100,000.  The  court  has  ordered  tliat  the 
Anderson  plant  be  sold  at  private  sale  on  June  27  for  the  above 
price. 


DIVIDENDS. 

American  Power  &  Light  Company,  quarterly,  preferred.  iVj 
per  cent,  payable  July  i.  ^ 

American  Telephone  &  Telegraph  Company,  quarterly,  $2.00 
per  share,  payable  July  15. 

Bell  Telephone  Company  of  Canada,  quarterly,  2  per  cent, 
payable  July  15 

Canadian  Westinghouse  Company,  quarterly,  iLj  per  cent, 
and  extra  dividend  on  capital  stock,  ^  of  1  per  cent,  payable 
July  10. 

Carolina  Power  &  Light  Company,  quarterly,  preferred, 
per  cent,  payable  July  3. 

Cities  Service,  monthly,  preferred,  Yz  of  i  per  cent;  common, 
Y  of  I  per  cent,  payable  July  i. 

El  Paso  Electric  Company,  semi-annual,  preferred,  $3.00  per 
share,  payable  July  10. 

Electric  Storage  Battery  Company,  preferred  and  common, 
I  per  cent,  payable  July  i. 

Halifa.x  Electric  Tramway  Company,  Ltd.,  quarterly,  2  per 
cent,  payable  July  3. 

Lowell  Electric  Light  Corporation,  semi-annual,  $2.00  per 
share,  payable  Aug.  i. 

New  Orleans  Railway  &  Light  Company,  quarterly,  preferred, 
lY  per  cent,  payable  July  15. 

Puget  Sound  Electric  Railway  Company,  semi-annual,  pre¬ 
ferred,  $3.00  per  share,  payable  July  i. 

United  States  Light  &  Heating  Company,  semi-annual,  pre¬ 
ferred,  3V2  per  cent,  payable  July  20. 

Westinghouse  Electric  &  Manufacturing  Company,  quarterly, 
preferred.  lY  per  cent,  payable  July  15. 

REPORTS  OF  EARNINGS. 

.XMERIC.AN  LIGHT  &  TR.XCTION  COMPANY. 


Gross  Operating  Net  Fixed  Net 

Period  Earnings.  Expenses.  Earnings.  Charges.  Surplus. 

May,  1911  .  $309,609  $9,907  $299,702  . 

“  1910  273,044  8,998  264,046  . 

Sm.,  May,  ’ll _ 1,696,649  47,056  1,649,593  . 

“  “  ’iO  ...1,513,822  45,629  1,468,193  .  . 

CANTON  ELECTRIC  COMPANY. 

May,  1911 .  $20,877  $10,393  $10,484  $3,724  $6,760 

“  1910 .  19,824  10,620  9,204  3,253  5,951 


KINGS  COUNTY  ELECTRIC  I  IGHT  &  POWER  COMPANY. 

5ni.,  Mav,  ’ll... $1,965,920  $967,403  $998,517  $558,891  $439,626 

••  MO  ..  1.754.1.54  824  400  929.754  507.025  422.729 


m  .. 

.Mt)NTREAI.  STREET  RAILWAY  COMPANY. 

May,  1911 . $431,689  $216,730  $214,959  $60,346  $154,613 

1910 .  370,234  199,617  170,617  48.977  121,640 

NORFOLK  &  PORTSMOUTH  TRACTION  COMPANY. 

Mav,  1911 . $171,813  $104,513  $67,300  $61,342  $5,958 

“  1910 .  160,492  93,510  66,982  65,663  1,319 

SCRANTON  ELECTRIC  COMPANY. 

Mav,  1911 .  $52,155  $25,378  $26,777  $1,988  $14,789 

“■  1910 .  50,578  25,070  25,508  10,179  15,329 

UNITED  RAILWAYS  OF  ST.  LOUIS. 

Mav,  1911 . $1,053,826  $668,351  $385,475  $287,039  $98,436 

“  1910 . 1,008,384  630.582  377.802  352,276  25,526 
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Construction  NeWs, 

TOMBSTONE,  ARIZ. — George  Noble  Todd,  a  mining  engineer  of 
California,  is  making  investigations  in  the  Tombstone  district  with  a 
view  of  establishing  a  hydroelectric  plant  in  this  territory. 

CLARKSV^ILLE,  ARK. — Plans  are  being  made  by  the  city  of 
Clarksville  for  the  installation  of  a  municipal  electric-light  plant  to  cost 
about  $20,000.  It  is  proposed  to  purchase  the  distributing  system  of 
the  plant  owned  by  E.  T.  McConnell,  which  was  reported  to  have  been 
destroyed  by  fire  some  months  ago.  John  M.  Davis  is  a  member  of 
the  Board  of  Commissioners. 

COTTER,  ARK. — Preparations  are  being  made  by  E.  B.  Griswold 
for  the  installation  of  an  electric-light  plant  in  Cotter.  Mr.  Griswold 
was  recently  granted  a  thirty-year  franchise  by  the  City  Council  to 
operate  an  electric-light  system  in  this  city. 

BERKELEY,  CAL. — The  Oakland  Traction  Company  has  engaged  E. 
C.  Prather,  of  Oakland,  Cal.,  engineer,  to  make  a  new  survey  for  the 
proposed  scenic  electric  railway  from  North  Berkeley  to  Grizzly  Peak. 

BURLINGAME,  CAL. — Application  has  been  made  to  the  Board  of 
Trustees  by  Ansel  M.  Easton  for  a  franchise  to  construct  and  operate 
a  street  railway  in  Burlingame.  Bids  will  be  received  by  J.  R.  Murphy 
until  July  24  for  same. 

EL  MODENA,  C.\L. — The  installation  of  an  electric-light  and  power 
system  in  El  Modena  is  under  consideration. 

EUREK.X,  C.\L. — The  Western  States  Gas  &  Electric  Company  has  ap¬ 
plied  to  the  Board  of  County  Supervisors  for  a  franchise  to  erect  and 
operate  electric  transmission  lines  along  the  county  roads  in  district 
No.  3  for  the  distribution  of  electricity  in  that  district. 

FOWLER.  CAL. — .Application  has  been  made  to  the  City  Council  by  the 
Fresno,  Hanford  &  Summit  Lake  Interurban  Railway  Company  for  a 
franchise  to  extend  its  railway  through  Fowler. 

JACKSON,  CAL. — Arrangements  are  being  made  by  the  Amador 
Electric  Light  &  Power  Company,  of  Sutter  Creek,  Cal.,  for  the  erec¬ 
tion  of  a  substation  at  Jackson. 

LAKEPORT,  C.AL. — The  Board  of  County  Supervisors  has  granted  the 
Mount  Kenooti  Light  &  Power  Company  a  franchise  to  erect  transmission 
lines  on  the  public  highways  and  roads  of  the  county  for  the  transmis¬ 
sion  and  distribution  of  electricity  for  lamps  and  motors  in  Lake  County. 

LOS  ANGELES,  CAL. — Preparations  are  being  made  by  the  Glendale 
&  Eagle  Rock  Railway  Company  for  the  construction  of  an  electric  rail¬ 
way  from  its  present  western  terminus  at  Fourth  Street  and  Grand  Boule¬ 
vard,  through  Valley  V^iew  tract,  across  Los  .Angeles  River  into  Griffith 
Park. 

LOS  .ANGELES,  CAL. — It  is  reported  that  the  Southern  Pacific  and 
Salt  Lake  lines  are  to  be  merged  with  the  Pacific  Electric  Railway  Com¬ 
pany  in  Long  Beach.  It  is  understood  that  the  southern  division  of  the 
electric  railway  system  is  to  dominate  the  united  roads.  Material  for 
equipping  the  steam  roads  for  electrical  operation  is  said  to  have  been 
ordered. 

LOS  ANGELES,  C.AL. — The  Board  of  Supervisors  is  reported  to  have 
decided  to  readvertise  for  electrical  machinery  for  the  Hall  of  Records 
Building. 

MERCED,  C.AL. — A  petition  signed  by  a  large  number  of  voters  has 
been  presented  to  the  City  Council  asking  that  a  special  election  be  held 
to  vote  on  the  proposition  to  issue  bonds  to  establish  a  municipal  light 
and  water  plant  in  Merced. 

O.AK  P.ARK,  C.AL. — The  South  Sacramento  Power  Company,  which 
supplies  electricity  in  Oak  Park  and  throughout  this  county,  has  changed 
hands  and  the  following  officers  have  been  elected :  C.  W.  Waller,  presi¬ 
dent;  -Arthur  M.  Seymour,  vice-president,  and  R.  N.  Bishop,  secretary  and 
manager. 

RICHMOND,  C.AL. — The  Western  States  Gas  &  Electric  Company  has 
filed  a  mortgage  covering  its  entire  holdings  to  the  Girard  Trust  Com¬ 
pany,  of  Philadelphia,  Pa.,  to  secure  an  issue  of  $10,000,000  in  bonds. 
The  mortgage  covers  the  plant  and  holdings  of  the  Richmond  Light  & 
Power  Company,  of  Richmond,  Cal.;  the  Stockton  Gas  &  Electric  Cor¬ 
poration,  of  Stockton,  Cal.;  the  Humboldt  Gas  &  Electric  Company,  of 
Eureka,  Cal.;  the  Sacramento  River  Electric  Company,  and  the  land 
and  water  rights  in  Humboldt,  San  Joaquin.  Calaveras,  Sacramento  and 
El  Dorado  Counties.  The  proceeds  of  the  bonds  will  be  used  to  pur¬ 
chase,  develop  and  equip  additional  properties. 

S.ACRAMENTO,  C.AL. — The  contract  for  supplying  electricity  for  all 
purposes  to  the  State  Capitol  has  been  awarded  to  the  Great  Western 
Power  Company  by  the  State  Board  of  Control.  Under  the  terms  of  the 
contract  the  company  is  to  furnish  electricity  for  all  purposes  at  the  cap- 
itol,  capitol  grounds  and  the  printing  office,  including  incandescent  lamps, 
arc  lamps  and  motors  for  printing  office  and  elevators  at  the  rate  of  I 
cects  per  kw-hour.  The  contract  is  for  a  period  of  three  years,  beginning 
July  1911. 


SAN  BERNARDINO,  CAL. — Application  has  been  made  to  the 
County  Supervisors  by  Attorney  Carneham,  of  Riverside,  Cal.,  for  a 
franchise  to  erect  transmission  lines  on  the  county  roads  outside  of  the 
incorporated  cities  for  a  term  of  fifty  years.  Bids  will  be  received  for 
the  franchise  until  July  24.  It  is  said  that  a  company  is  to  be  organized 
with  a  capital  stock  of  $15,000,000,  which  will  take  over  the  properties 
developed  on  Bishop  Creek,  Inyo  County,  and  transmission  system  across 
Death  Valley.  It  is  said  that  the  new  company  will  secure  additional 
power  from  the  Los  Angeles  aqueduct  and  will  exchange  reservoir  rights 
for  valuable  water  rights  held  by  the  electric  company  in  Inyo  County. 
The  company,  besides  supplying  electricity  in  this  section,  proposes  to 
extend  its  transmission  line  into  new  territory,  including  the  San  Jacinto 
Valley,  where  there  is  now  no  electrical  service. 

S.AN  JOSE,  C.AL. — ^The  citizens  have  voted  to  issue  $377,000  in  bonds 
for  municipal  improvements,  among  which  are  included  the  installation 
of  a  new  fire-alarm  system  and  a  police-patrol  flashlight  system. 

S.AN  LUIS  OBISPO,  CAL. — Application  has  been  made  to  the  Board 
of  County  Supervisors  by  Walter  Gould  Lincoln  for  a  franchise  to  oper¬ 
ate  an  electric  railway  throughout  the  county.  Mr.  Lincoln  has  also  peti¬ 
tioned  the  City  Council  for  a  street  railway  franchise  in  the  city  of  San 
Luis  Obispo. 

SANTA  ROSA,  CAL. — The  Board  of  County  Supervisors  has  awarded 
the  contract  for  construction  of  power  house  and  laundry  to  Hoyt 
Brothers,  of  Santa  Rosa,  Cal.  The  cost  of  the  work,  exclusive  of  laundry 
machinery,  is  estimated  at  $14,176. 

SUS.ANVILLE,  C.AL. — Application  has  been  made  to  the  Board  of 
Supervisors  by  James  Branham  for  a  fifty-year  franchise  to  erect  trans¬ 
mission  lines  for  the  distribution  of  electricity  on  the  streets  and  high¬ 
ways  in  Susanville.  Sealed  bids  will  be  received  for  the  above  franchise 
until  July  26.  R.  E.  Langham  is  city  clerk. 

YREKA,  C.AL. — Preliminary  work  has  begun  for  the  construction  of 
a  dam  across  the  Klamath  River  by  the  Siskiyou  Electric  Power  &  Light 
Company.  The  dam  is  to  be  located  about  7  miles  down  the  river 
from  Klamath  Hot  Springs.  A  large  power  house  wil  be  erected  near 
the  dam.  Electricity  generated  at  the  plant  will  be  supplied  to  the 
farmers  to  operate  pumps  for  irrigating  purposes. 

GRAND  JUNCTION,  COL. — Right-of-way  has  been  secured  for  the  ex¬ 
tension  of  the  Grand  Junction  &  Grand  River  Valley  Railway  Company’s 
interurban  electric  railway  from  Grand  Junction  to  Clifton,  6  miles  in 
length.  I..ater  the  railway  will  be  extended  to  Palisades. 

PUEBLO,  COL. — Preparations  are  being  made  by  H.  M.  Byllesby  & 
Company,  of  Chicago,  Ill.,  who  recently  purchased  the  property  of  the 
Pueblo  &  Suburban  Traction  &  Lighting  Company,  for  extensions  and 
improvements  to  the  system,  including  the  erection  of  additional  trans¬ 
mission  lines,  increasing  the  output  of  the  steam  generating  plant  and 
enlarging  the  hydroelectric  developments.  The  company  at  present 
operates  a  steam-power  plant  with  an  output  of  4135  kw  at  Pueblo  and 
a  1600-kw  hydroelectric  plant  at  Skaguay. 

BRIDGEPORT,  CONN. — Work  has  commenced  on  the  construction  of 
the  proposed  Bridgeport  &  Danbury  electric  railway  at  the  Trumbull  line. 
The  Sperry  Engineering  Company,  of  New  Haven,  Conn.,  has  the  con¬ 
tract. 

NEW  II.AV’EN,  CONN. — Plans  are  being  made  by  the  New  York,  New 
Haven  &  Hartford  Railroad  Company  to  erect  a  power  house  and  ma¬ 
chine  repair  shops  at  New  Haven.  The  company  is  now  erecting  a  large 
engine  house  which  will  accommodate  forty-three  steam  engines  or  eighty- 
six  electric  locomotives.  The  new  power  house  will  supply  electricity  for 
the  system  when  the  electric-car  service  is  extended  from  Stamford  to 
New  Haven. 

W.ASHINGTON,  D.  C. — The  construction  of  an  electric  railway  to  ex¬ 
tend  from  .-Anacostia  to  Congress  Heights  is  under  consideration  by  the 
Washington  Railway  &  Light  Company. 

WASHINGTON,  D.  C. — Bids  will  be  received  by  the  Secretary  of 
the  Department  of  the  Interior,  Washington,  D.  C.,  until  July  3  for  the 
installation  of  coal  and  ash-handling  machinery  in  the  old  post  office 
building,  Washington,  D.  C.,  in  accordance  with  plans  and  specifications, 
copies  of  which  may  be  obtained  upon  application  to  the  chief  clerk  of 
the  department. 

WASHINGTON,  D.  C. — The  contract  for  erecting  the  large  wireless 
towers  at  Fort  Meyer  for  use  of  the  United  States  Navy  has  been 
awarded  to  the  Baltimore  Bridge  Company,  of  Baltimore,  Md.,  at 
about  $100,000.  The  contract  includes  the  erection  of  three  towers, 
one  600  ft.  high  and  two  450  ft.  high. 

OCAL.A,  FLA. — The  Lake  Weir,  Ocala  &  Silver  Springs  Suburban  Rail¬ 
way  Company,  recently  organized,  is  planning  to  build  an  electric  railway 
between  Lake  Weir,  Ocala  and  Silver  Springs.  The  company  is  capitalized 
at  $500,000  and  the  officers  are:  D.  S.  Woodrow,  president;  E.  W.  Davis, 
secretary  and  treasurer,  and  H.  A.  Kramer,  general  manager. 

PORT  ST.  LUCIE,  FLA. — The  installation  of  an  electric-light  plant 
is  reported  to  be  under  consideration.  J.  R.  Rogers,  of  Sewalls  Point, 
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Fla.,  it  is  understood,  can  give  further  information.  Port  St.  Lucie  is  not 
a  post  office. 

ARAGON,  GA. — The  Georgia  Power  Company  has  secured  a  site 
in  Aragon  on  which  it  proposes  to  erect  a  transformer  station.  This 
station  will  receive  current  from  Tullulah  Falls  by  the  way  of  Atlanta, 
and  will  be  transmitted  to  Jedail.''wn  and  Rome. 

B.XXLEY,  GA. — The  question  of  issuing  bonds  for  the  construction  of 
an  electric-light  plant  is  reported  to  be  under  consideration. 

CEDARTOWN,  GA. — Investigations  have  been  made  in  Cedartown  by 
the  Georgia  Electric  Company  with  a  view  of  extending  its  transmission 
lines  to  this  place. 

SYLVANIA,  GA. — The  city  of  Sylvanja  is  installing  an  electric-light 
plant  and  water-works  system.  J.  B.  McCrary  &  Company,  of  Atlanta, 
Ga.,  have  the  contract.  The  city  is  in  the  market  for  inside  wiring  ma¬ 
terial  and  a  small  amount  of  line  material.  L.  B.  Moore  is  superintendent 
of  the  light  and  water  plant. 

W.ASHINGTON,  GA. — At  an  election  to  be  held  July  14  the  propo¬ 
sition  to  issue  $30,000  in  bonds,  the  proceeds  to  be  used  for  reconstruc¬ 
tion  of  the  municipal  electric  plant,  will  be  submitted  to  a  vote.  West- 
inghouse.  Church,  Kerr  &  Company,  10  Bridge  Street,  New  York,  N.  Y., 
are  engineers.  E.  A.  Barnett  is  Mayor. 

SPRINGFIELD,  ILL. — The  Springfield  Light,  Heat  &  Power  Company 
has  decided  to  erect  an  addition  40  ft.  x  108  ft.,  to  its  power  station  lo¬ 
cate  at  Tenth  Street  and  Capitol  Avenue,  to  cost  about  $25,000,  con¬ 
tract  for  which  has  already  been  awarded.  It  is  proposed  to  install  ad¬ 
ditional  boilers  and  engines  in  the  new  extension. 

BRAZIL,  IND. — The  City  Council  has  awarded  the  contract  for 
street  lighting  to  the  Terre  Haute,  Indianapolis  &  Eastern  Traction 
Company  for  a  term  of  five  years.  The  contract  provides  for  a  mini¬ 
mum  of  191  lamps,  of  which  about  50  will  be  tungsten  clusters,  at  the 
rate  of  $97.50  each  per  year  with  an  all-night  schedule.  Arc  lamps  will 
be  supplied  at  the  rate  of  $67  each  per  year.  The  company  offered  to 
furnish  the  service  on  a  ten-year  contract  at  $1  less  per  lamp  per  year, 
which  was  not  accepted  by  the  Council  as  it  is  believed  that  the  city 
will  install  a  municipal  plant  at  the  expiration  of  five  years.  The  con¬ 
tract  with  the  Brazil  Electric  Company  expires  next  April. 

SHIRLEY,  IND. — The  installation  of  an  electric-light  and  power 
system  in  Shirley  is  reported  to  be  under  consideration.  Electricity  for 
operating  the  plant  will  probably  be  secured  from  the  transmission  lines 
of  the  interurban  railway  company. 

SOUTH  BEND,  IND. — Plans  are  being  considered  by  the  Indiana  & 
Michigan  Electric  Company  for  the  construction  of  a  42-in.  intake  pipe 
from  the  river  to  supply  water  for  condensing  purposes  at  the  steam 
plant.  The  company  will  also  expend  about  $100,000  for  underground 
conduits,  work  on  which  will  begin  in  the  near  future.  F.  A.  Bryan, 
of  South  Bend,  Ind.,  is  general  manager. 

CRESTON,  L\. — .At  an  election  to  be  held  July  7  the  proposition  to 
purchase  the  local  electric-light  plant,  owned  by  C.  K.  Munns,  to  be 
owned  and  operated  by  the  municipality,  will  be  submitted  to  a  vote. 
The  plant  has  been  offered  to  the  city  for  $15,000. 

D.AVENPORT,  LA. — Notice  has  been  filed  with  the  Secretary  of 
State  by  the  Davenport  &  Muscatine  Interurban  Radroad  Comua.iy  show¬ 
ing  an  increase  in  capital  stock  from  $101,000  to  $1,000,000. 

MOUNT  PLE.ASANT,  lA. — .Arrangements  are  being  made  for  the 
erection  of  several  power  stations  along  the  Skunk  River.  Three  dams 
are  being  built  on  the  river,  one  at  Augusta,  one  at  I.,owell  and  the 
other  at  Oakland  Mills.  A  transmission  line  is  being  erected  from  Oak¬ 
land  Mills  to  Mount  Pleasant.  The  company  is  said  to  have  begun 
negotiations  to  supply  electricity  to  the  State  Hospital  for  the  Insane 
and  also  in  this  city.  Upon  completion  of  the  three  dams  a  circuit  will 
be  established  which  will  take  in  Burlington,  Mount  Pleasant  and 
VV’apello,  where  a  dam  will  be  built  on  the  Iowa  River.  .A  steam  plant 
will  be  erected  in  Mount  Pleasant  to  supplement  the  water-power  during 
low-water  periods  and  in  case  of  emergencies. 

PAULLIN.A,  lA. — Plans  are  being  considered  by  the  Council  for  the 
installation  of  an  ornamental  street-lighting  system  in  Paullina. 

MINNEAPOLIS,  KAN. — The  installation  of  a  municipal  electric-light 
plant  in  Minneapolis  is  under  consideration.  The  proposition  to  issue 
bonds  to  the  amount  of  $15,000  will  be  submitted  to  a  vote.  Electrical 
service  in  the  town  is  now  supplied  by  the  Jackman  Roller  Mills. 

.  RUSSELL,  KAN. — It  is  reported  that  bonds  to  the  amount  of  $28,000 
have  been  voted  to  complete  the  municipal  electric-light  plant. 

TOPEKA,  KAN. — The  City  Commission  has  instructed  all  companies 
operating  wires  in  Topeka  to  have  all  their  poles  removed  on  Kansas 
Avenue  within  thirty  days.  This  step  has  been  taken  to  prepare  for 
the  installation  of  an  ornamental  lighting  system,  bids  for  which  are  now 
being  asked. 

LOUISVILLE,  KY. — The  Kentucky  Electric  Company  has  been  awarded 
the  contract  for  supplying  electricity  for  lighting  and  elevator  service  in 
the  United  States  custom  house. 

MIDWAY,  KY. — The  City  Council  has  awarded  the  contract  for  in¬ 
stalling  an  electric-lighting  system  in  Midway  to  the  Moore-Young 
Electric  Company,  of  Lexington,  Ky.,  for  $3,575.  *  The  plant  will  be 
installed  under  the  supervision  of  Prof.  .A.  M.  Wilson,  of  the  Engi¬ 
neering  Department  of  the  State  University. 


ALEXANDER  CITY,  LA. — The  Industries  Light  &  Power  Company, 
recently  organized,  is  planning  to  construct  a  dam  across  a  nearby 
stream  to  utilize  the  water  power  to  generate  electricity.  For  further 
information  address  Benjamin  Russell. 

BALTI.MORE,  MD. — A  special  meeting  of  the  stockholders  of  the 
United  Railways  &  Electric  Company  has  been  called  for  July  3  to  ratify 
a  resolution  authorizing  the  issue  and  sale  of  $3,125,000  coupon  notes. 

BALTIMORE,  MD. — Preparations  are  being  made  by  the  Consolidated 
Gas,  Electric  Light  &  Power  Company  for  the  construction  of  a  large 
addition  to  its  plant  at  the  foot  of  Leadenhall  Street,  to  cost  $100,000. 
Bids  will  be  asked  as  soon  as  plans  are  completed.  The  Fidelity  &  Con¬ 
struction  Company  has  been  awarded  the  contract  for  the  construction  of 
the  concrete  foundation. 

.ATTLEBORO,  M.ASS. — The  .Attleboro  Steam  &  Electric  Company  has 
announced  a  reduction  in  the  price  of  electricity  for  lamps  from  14  cents 
to  13  cents  per  kw-hour,  to  take  effect  from  July  1. 

BOSTON,  MASS. — The  directors  of  the  American  Telephone  &  Tele¬ 
graph  Company  have  voted  to  authorize  an  issue  of  approximately  $50,- 
000,000  in  additional  capital  stock,  the  proceeds  to  be  used  to  provide  the 
associated  companies  of  the  Bell  system  outside  of  the  State  of  New 
York  with  funds  for  current  and  ordinary  construction  and  extensions. 
Part  of  the  funds  will  be  used  for  extensions  to  the  long-distance  service 
of  the  American  Telephone  &  Telegraph  Company  outside  of  New  York 
State. 

BOSTON,  M.ASS. — Double-tracking  the  line  from  Malden  to  Revere 
Beach  will  be  among  the  first  of  the  improvements  to  be  made  by  the 
Boston  &  Northern  Street  Railway  Company.  Extensive  improvements 
arc  contemplated  by  the  company,  which  will  involve  an  expenditure 
of  about  $2,000,000. 

G.\RDNER,  M.ASS. — The  Board  of  Selectmen  has  granted  the  Gard¬ 
ner  Electric  Light  Company  permission  to  lay  underground  conduits  on 
Pearl  Street  from  Elm  to  Glazier  Street. 

MALDEN,  MASS. — The  Street  and  Water  Commission  has  recom¬ 
mended  the  City  Council  to  enter  into  a  ten-year  contract  with  the  Mal¬ 
den  Electric  Company  for  street  lighting.  Under  the  new  contract  the 
company  will  furnish  lamps  on  an  all-night  schedule  instead  of  moonlight 
schedule  as  at  present.  The  price  for  arc  lamps  will  be  $86.40  each  per 
year,  and  incandescent  street  lamps  $18.72.  The  city  pays  $100  each 
per  year  for  arc  lamps,  and  $18.75  per  year  for  incandescent  lamps  un¬ 
der  the  present  contract.  The  contract  contains  a  provision  that  it  can 
be  terminated  at  the  end  of  any  one  year. 

PITTSFIELD,  MASS. — F.  T.  Ley  &  Company,  of  Springfield,  Mass., 
have  been  awarded  the  contract  for  the  erection  of  a  high-tension  trans¬ 
mission  line  from  Pittsfield,  Mass.,  to  Canaan,  Conn.,  28  miles  in  length, 
for  the  Berkshire  Street  Railway  Company.  Eight  miles  of  this  line  will 
be  carried  on  steel  towers.  The  contract  includes  an  addition  to  the 
power  house  at  Pittsfield  and  several  transformer  stations  along  the 
line. 

STERLING,  MASS. — The  Selectmen  have  fixed  the  price  of  elec¬ 
tricity  for  commercial  lighting  in  Sterling  at  10  cents  per  kw-hour. 
The  minimum  charge  for  electrical  service  is  $1  per  month.  A  discount 
will  be  made  for  large  quantities  consumed. 

WORCESTER,  MASS. — The  County  Commissioners  are  considering 
the  question  of  abandoning  the  electric  plant  at  the  court  house  and 
securing  electricity  frem  the  Worcester  Electric  Light  Company  to  light 
the  building  and  for  motors.  The  present  plant  cost  $20,000  and  has 
been  in  operation  about  twenty  years. 

CARO,  MICH. — The  plant  and  holdings  of  the  Caro  Light  &  Power 
Company,  of  Caro,  Mich.,  are  reported  to  have  been  purchased  by  T.  W. 
Atwood.  It  is  understood  that  the  new  owner  will  install  new  equip¬ 
ment  at  the  power  plant  and  may  also  add  a  motor-driven  pump  at  the 
water-works  station.  A  power  service  will  be  established  if  sufficient  busi¬ 
ness  is  guaranteed. 

CH.ARLOTTE,  MICH. — William  Breitmeyer  has  awarded  the  contract 
for  the  construction  of  office  building  and  packing  house,  together  with 
power  house  and  smokestack,  to  Frank  J.  Curtis. 

HUBBARDSTON,  MICH. — The  plant  and  holdings  of  the  Hubbards- 
ton  Electric  Light  &  Power  Company  are  reported  to  have  been  pur¬ 
chased  by  Harry  Holbrook. 

NEGAUNEE,  MICH. — The  City  Council  has  awarded  the  contract  for 
new  equipment  for  the  municipal  electric-light  plant  to  the  Allis-Chal- 
mers  Company,  of  Milwaukee,  Wis.  The  improvements  will  include 
the  installation  of  a  350-hp  Corliss  cross-compound  engine,  to  drive 
a  200-kw  alternator,  including  auxiliaries  consisting  of  a  barometic  con¬ 
denser,  switchboard  panel,  feed-water  heater  and  exciter.  The  cost  ot 
the  work  is  estimated  at  about  $15,000. 

C.ANBY,  MINN. — ^The  installation  of  an  electric-light  system  in  Canby 
is  reported  to  be  under  consideration. 

ST.  CLOUD,  MINN. — The  St.  Cloud  Water  &  Power  Company  has 
filed  amendments  to  its  charter  increasing  its  capital  stock  from  $25,000  to 
$600,000.  The  company  is  building  a  large  dam  near  St.  Cloud  in  con¬ 
nection  with  its  water-power  projects. 

ST.  PAUL,  MINN. — The  contract  for  installation  of  ventilating,  heat¬ 
ing  and  electrical  apparatus  at  the  Service  and  Maintenance  Building  at 
the  City  and  County  Hospital,  bids  for  which  were  opened  June  16, 
have  been  awarded  as  follows:  Electrical  work  to  Electrical  Construc¬ 
tion  Company,  of  St.  Paul.  Minn.,  at  $3,700;  heating  and  ventilating  to 
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Ilanke  &  Esha,  of  St.  Paul,  Minn.,  for  $5,777,  and  for  plumbing  to  the 
llees  Domestic  Engineering  Company,  of  St.  Paul,  Minn.,  for  $5,890. 

(  OEEEE\’ILI.E,  MISS. — The  installation  of  an  electric-light  plant  in 
CofTeeville  is  reported  to  be  under  consideration.  P.  M.  Woodall  is 
said  to  be  interested  in  the  project. 

TUTVVILER.  MISS. — It  is  reported  that  a  company  is  being  organ¬ 
ized  in  Tutwiler  for  the  purpose  of  establishing  an  electric-light  plant. 

It  is  proposed  to  expend  $10,000  for  the  proposed  system.  VV.  D.  Cor¬ 
ley  is  interested  in  the  project. 

T^I.ERTOVVN,  MISS.— Q.  D.  Sauls,  of  Tylertowii,  Miss.,  is  reported 
to  be  in  the  market  for  one  50-kw,  2300-volt,  60-cycle  generator  and  ex¬ 
citer,  second-hand  and  in  good  condition. 

JEFFERSON  CITY,  MO. — The  Ozark  Power  &  Water  Company  has 
tiled  a  notice  of  increase  in  capital  stock  from  $5,000  to  $875,000  with 
the  Secretary  of  State.  The  company  was  incorporated  for  the  purpose 
of  acquiring  and  developing  water  rights  and  to  generate  and  sell 
power.  R.  W.  Morrison  and  Douglas  H.  Jones  are  among  the  directors. 

K.\NS.\S  CITY,  MO. — The  Kansas  City  Electric  Light  Company  has 
secured  a  permit  to  erect  a  substation  to  be  located  at  Fortieth  Street 
and  State  Line.  The  building  will  be  40  ft.  x  132  ft.,  and  cost  about 
$17,000.  This  station  when  completed  will  be  used  jointly  by  the  elec¬ 
tric  light  company  and  the  Metropolitan  Street  Railway  Company.  Louis 
11.  Egan  is  general  manager  of  the  Kansas  City  Electric  Light  Conqiany. 

K.\NS.'\S  CITY,  MO. — Bids  will  be  received  at  the  office  of  the 
purchasing  agent.  City  Hall,  Kansas  City,  Mo.,  until  July  12,  for  one 
direct-current  turbo  generator,  to  be  delivered  at  the  Quindaro  water 
works  of  Kansas  City,  Mo.,  to  supply  electricity  for  lamps  and  motors 
in  and  around  the  Quindaro  water  works  pumping  station.  E.  B.  Har¬ 
rington  is  secretary  of  Board  of  Fire  and  Water  Commissioners. 

KIRKWOOD,  MO. — The  question  of  continuing  municipal  ownership  of 
the  electric-light  plant  is  under  consideration.  If  continued  extensive 
improvements  will  be  required,  involving  an  expenditure  of  from  $10,000 
to  $12,000.  Three  propositions  are  under  consideration:  I'irst,  to  raise 
sufficient  funds  by  a  bond  issue  to  make  the  necessary  improvements. 
Second,  to  purchase  current  to  be  delivered  at  the  switchboard  from 
the  Suburban  Electric  Light  &  Power  Company  to  be  distributed  by 
the  city.  Third,  to  close  down  the  municipal  electric  plant  and  turn 
the  commercial  lighting  over  to  the  Suburban  Light  &  Power  Company 
and  enter  into  a  contract  with  the  company  for  street  lighting.  The 
value  of  the  plant  is  placed  at  $25,000,  against  which  there  is  a  bond 
issue  of  $25,000. 

ST.  LOCLS,  M(l. — It  is  reported  that  the  Stone  &  Webster  Engineer¬ 
ing  Corporation,  147  Milk  Street,  Boston,  Mass.,  is  contemplating  erect¬ 
ing  transmission  lines  from  the  hydroelectric  plant  at  Keokuk,  la., 
to  St.  Louis.  Electricity  will  be  transmitted  at  100,000  volts  and  stepped 
down  to  6600  volts  for  distribution.  .\  transformer  station  will  be  built 
in  .St.  Louis  County. 

W.M.SH  (P.  O.  POPLAR  BLUFF),  MO.— The  Paul  Lumber  Com- 
jiany  is  reported  to  have  awarded  a  contract  for  the  erection  of  a  saw¬ 
mill  to  replace  the  building  recently  burned.  The  company  may  install 
an  electric-light  plant.  W.  F.  Bectel  is  president. 

HELEN.'V,  MONT. — The  control  of  the  United  Missouri  River  Power 
Company,  which  owns  the  large  Ilansar '  Lake  and  Canyon  Ferry  dams, 
has  been  purchased  by  the  .-Xmalgamated  Copper  interests.  The  properties 
are  valued  at  $15,000,000  and  give  practically  control  of  water-power 
development  in  Montana. 

BR.-\IN.-\RD,  NFiB. — Sealed  projwsals  will  be  received  by  the  city  of 
Brainard  until  July  7  for  construction  of  water  works  system  and  re¬ 
building  the  electric-light  i)lant.  Plans  and  specifications  are  on  file  at 
the  office  of  the  village  clerk  and  at  the  office  of  the  .Mmo  Engine  it 
Supply  Company,  Omaha.  Neb.  Copies  of  plans  and  specifications  can  be 
obtained  from  the  Almo  Engine  &  Supply  Company,  for  which  a  charge 
of  $5  will  be  made. 

GIBBON,  NEB. — The  installation  of  an  electric-light  plant  in  Gib¬ 
bon  is  reported  to  be  under  consideration. 

LOl’P  CITY,  NEB. — .\.  C.  Koenig,  of  Omaha,  Neb.,  engineer,  is  re¬ 
ported  to  have  completed  plans  for  the  construction  of  a  hydroelectric 
power  plant  for  I.,oup  City.  It  is  estimated  that  bonds  will  soon  be  sold 
to  provide  funds  for  same. 

ELKO,  NEV. — Bids  will  be  received  by  Fred  C.  Voight,  clerk  of 
board,  Elko,  Nev.,  until  July  12  for  furnishing  and  installing  electric- 
light  fixtures  for  the  new  court  house  and  jail.  Plans  and  specifications 
are  on  file  at  the  office  of  the  clerk,  Elko,  Nev.  W.  H.  Weeks  is  the 
architect. 

RENO.  NE\’. — Preparations  are  being  made  by  the  Nevada  Power  & 
Transportation  Company  for  the  construction  of  a  4000-hp  power  plant 
on  the  Trurkec  River,  7  miles  east  of  Reno.  The  company  is  now 
I  uilding  a  large  plant  near  Bishop,  Cal.  W.  E.  Caffrey  is  chief  elec¬ 
trician. 

KEENE.  N.  H. — The  Connecticut  River  Transmission  Company  has 
ei  tered  into  a  contract  with  the  Keene  Gas  &  Electric  Company  to  sup¬ 
ply  electricity  to  operate  the  latter’s  system  from  its  plant  at  Vernon,  \  t. 
Preiiarations  are  being  made  to  erect  a  transmission  line  from  the  plant  to 
Keel  e.  The  contract  calls  for  a  maximum  of  1000  hp.  The  local  power 
P  ant  of  the  Keene  Gas  &  Electric  Company  will  be  closed  down. 

C.\MDEN.  N.  J. — Sealed  proposals  will  be  received  at  the  office  of  J.  J. 
.Mbertson,  county  engineer.  Court  House,  Camden,  N.  J.,  until  July  10 


for  construction  of  pump  house,  gasoline  engine  and  foundation,  gasoline 
tank,  pump  and  stand  pipe  in  position,  generator  with  foundation  and 
electrical  equipment.  Plans  and  specifications  may  be  obtained  on  applica. 
tion  to  F.  W.  George,  Court  House,  Camden,  N.  J. 

PERTH  AMBOY,  N.  J. — The  construction  of  an  electric  railway  be¬ 
tween  Perth  .\mboy  and  Dunellen  is  under  consideration.  W.  P.  Deer- 
ing,  of  Perth  Amboy,  is  interested  in  the  project. 

SEA  ISLE  CITY,  N.  J. — The  Supreme  Court  has  set  aside  two  ordi¬ 
nances  passed  by  the  Council  on  the  ground  that  they  were  not  "as^td  m 
accordance  with  the  statutory  requirements,  one  of  which  provided  for 
a  bond  issue  of  $20,000  for  the  construct  on  of  a  lighting  plant  and  the 
other  for  an  issue  of  $25,000  in  bonds  for  street  improvements  and  fire 
apparatus. 

KELLY,  N.  M. — The  Gorman  Company  is  reported  to  be  contemplat¬ 
ing  the  installation  of  an  electric  hoist  at  its  properties. 

ALBANY,  N.  Y. — The  Central  Hudson  Gas  &  Electric  Company,  re¬ 
cently  organized,  has  applied  to  the  Public  Service  Commission,  Second 
District,  for  permission  to  issue  $5,000,000  in  bonds,  of  which  it  is  pro¬ 
posed  to  reserve  $1,400,000  to  offset  an  equal  amount  of  underlying 

bonds  and  the  remaining  $3,600,000  to  be  issued  hereafter  with  the  con¬ 
sent  of  the  commission.  The  company  also  asks  for  authority  to  issue 
$600,000  in  bonds,  the  proceeds  to  be  used  for  improvements  and  exten¬ 
sions.  The  company  was  formed  by  a  consolidation  of  the  Poughkeepsie 
Light.  Heat  &  Power  Company,  the  Newburgh  Light,  Heat  &  Power 
Company  ard  the  Hudson  Counties  Gas  &  Electric  Company. 

B. ARKER,  N.  Y. — The  Village  Board  has  granted  the  .\.  L.  Swett 

Electric  Light  &  Power  Company,  of  Medina,  N.  Y..  a  fifty-year  fran¬ 
chise  to  construct  and  operate  an  electric-light  and  power  system  in 

Barker.  The  Board  .also  entered  into  a  contract  with  the  company  to 
light  the  streets  of  the  village  for  a  period  of  five  years,  under  the 

terms  of  which  the  company  is  to  supply  25-cp  tungsten  lamps  at  $30 

each  per  year.  Electricity  to  light  the  new  Union  High  School  is  to  be 
furnished  free  of  charge.  It  is  expected  to  have  the  transmission  line 
extended  to  Barker  and  the  system  in  operation  by  Oct.  1,  1911. 

BROOKLYN,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  super¬ 
intendent  of  school  buildings.  Department  of  Education,  corner  Park 
.\venue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  July  3  for  repairs, 
alterations  and  additions  to  the  electric  equipment  in  Public  Schools  3, 
7,  37  and  38,  Borough  of  Brooklyn.  Bids  will  also  be  received  at  the 
same  time  and  place  for  installing  electric-light  equipment  in  Truant 
School,  Jamaica  Avenue,  opposite  Enfield  Street,  and  Public  School  73, 
McDougal  Street  and  Rockaway  Avenue,  Borough  of  Brooklyn. 

BUFFALO,  N.  Y. — The  residents  of  the  Twenty-third  Ward  have  pre¬ 
sented  a  petition  to  the  Board  of  Aldermen  asking  that  electroliers, 
similar  to  those  on  Genesee  Street,  be  erected  on  Elmwood  .Avenue  from 
Ferry  Street  to  \'irginia  Street. 

BL'FF.M.O.  N.  Y. — The  Buffalo  General  Electric  Company  has  been 
granted  permission  by  the  Public  Service  Commission,  Second  District, 
to  issue  $150,000  in  bonds,  to  be  sold  at  not  less  than  95.  The  com¬ 
pany  was  authorized  to  issue  $420,000  in  bonds  last  February  to  purchase 
property  in  Buffalo  and  to  erect  a  building  thereon.  The  amount  was 
found  to  be  insufficient  and  the  comiiany  applied  for  permission  to  issue 
the  additional  bonds  granted. 

C. -\TSKILL,  N.  Y. — The  Katskill  Traction  Cnniiiany  iias  applied  to 
the  Public  Service  Commission  for  perm.iis'on  t  i  exiend  its  railroad 
from  Leeds  to  Cairo,  a  distance  of  6."  mibs.  The  company  has  als.i 
filed  a  petition  asking  for  authority  to  issue  $160,000  in  bonds,  the 
proceeds  to  he  used  to  build  the  proposed  extension. 

E.AST  CREEK.  N.  Y. — The  East  Creek  Light  &  Power  Company  i« 
reported  to  have  awarded  a  contract  for  the  construction  of  a  power 
house  at  Ingrams,  N.  Y.,  to  Brown  &  Lowe,  contractors,  of  Schenectady. 
N.  Y.  The  building  will  be  60  ft.  x  90  ft.,  four  stories  high,  and  with 
equipment  will  cost  about  $50,000. 

ELMIR.N,  N.  Y. — It  is  reported  that  the  Chase-Hibbard  Milling  Com¬ 
pany  is  contemplating  the  construction  of  an  electric  plant.  It  is  under¬ 
stood  that  the  company  proposes  to  supply  electricity  to  industrial  and 
manufacturing  plants  in  Elmira. 

JOHNSTOWN,  N.  Y. — The  Charles  B.  Knox  Gelatine  Company,  of 
Johnstown,  N.  Y.,  is  reported  to  have  awarded  a  contract  for  construc¬ 
tion  of  factory  building,  128  x  62  ft.,  and  power  house,  40  ft.  x  50  ft., 
to  cost  about  $60,000. 

LONG  ISLAND  CITY,  N.  Y. — Plans  have  been  approved  by  Henry 
S.  Thompson,  Commissioner  Water  Supply,  Gas  and  Electricity,  and  Deputy 
Commissioner  Walsh,  of  Borough  of  Queens,  for  improving  the  lighting 
system  on  Hoffman  Boulevard,  Thomson  and  Hillside  .Xvenues,  forming 
the  automobile  link  between  Manhattan  and  Long  Island.  At  present 
there  are  135  electric  lamps  on  these  streets;  under  the  new  plan  there 
will  be  385  lamps,  of  which  288  will  be  erected  on  Thomson  .\venue 
and  Hoffman  Boulevard  and  97  on  Hillside  .Avenue.  Orders  have  been 
issued  to  the  lighting  companies  for  carrying  out  the  plans. 

LONG  ISLAND  CITY,  N.  V’. — The  Public  Service  Commission  has 
directed  the  Queensboro  Gas  &  Electric  Company  to  reduce  its  rates 
lor  gas  and  electric  service  as  follows;  For  the  first  six  months  begin¬ 
ning  July  1  for  gas  from  $1.30  per  1000  cu.  ft.  to  $1.20,  and  for  the 
succeeding  six  months,  $1.15  and  for  the  year  following  June  30  elec¬ 
tricity  is  to  be  furnished  at  13  cents  per  kw-hour  instead  of  15  cents  per 
kw-hour.  The  company  asked  the  commission  to  establish  maximum  rates 
and  agreed  to  accept  such  rates  as  it  might  recommend. 
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MANLIUS.  N.  Y. — It  is  rci’orted  that  S.  Cheney  &  Son,  manufactur¬ 
ers  of  hardware  specialties  and  gray-iron  founders,  of  Manlius,  N.  Y., 
are  contemplating  equipping  their  plant  for  electric  motor  drive  and  to 
abandon  the  use  of  steam  power  before  the  end  of  the  year. 

MINEOLA,  N.  Y. — Surveys  are  being  made  by  the  New  York  &  North 
Shore  Railway  Company  for  the  construction  of  an  extension  up  Broad¬ 
way,  Flushing,  to  Farrington  Street,  connecting  with  its  line  on  Prince 
and  Farrington  Streets.  It  is  understood  that  an  arrangement  has  been 
made  with  the  New  York  &  Queens  County  Railroad  Company  to  use  its 
tracks  from  Prince  to  Main  Streets. 

MINEOLA,  N.  Y. — The  Long  Island  Lighting  Company  has  bled  a 
moitgage  in  favor  of  the  Mercantile  Trust  Company  of  New  York, 

\.  Y.,  to  secure  an  issue  of  $6,000,000  in  bonds.  The  mortgage  covers 
all  the  property  of  the  company  in  Suffolk  County  and  in  Oyster  Bay, 
Nassau  County. 

NEW  YORK,  N.  Y. — Bids  will  be  received  until  July  .1  by  C.  R.  J. 
Snyder,  superintendent  of  schools.  Department  of  Education,  corner  of 
Park  .Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  for  repairs,  al¬ 
terations  and  additions  to  the  electric-light  equipment  in  Public  School 
160,  Rivington  and  Suffolk  Streets,  Borough  of  Manhattan.  Bids  will 
also  be  received  at  the  same  time  and  p'ace  for  instal'ing  electric  equip¬ 
ment  in  Public  School  46,  located  on  196th  Street,  between  Briggs  and 
Bainbridge  Avenues,  Borough  of  the  Bronx. 

NIAG.ARA  FALLS,  N,  Y, — Work  has  commenced  on  double-tracking 
the  Lewiston-Youngstown  division  of  the  Niagara  Gorge  railroad. 

SUFFERN,  N.  Y. — The  Public  Service  Commission,  Second  District, 
has  authorized  the  Suffern  Railway  Company  to  construct  an  electric 
railway  from  Orange  .Avenue  to  Lafayette  Avenue  in  Suffern  and  has 
approved  an  issue  of  $24,000  in  capital  stock,  the  proceeds  to  be  used 
to  pay  for  same. 

W.ADDINGTON,  N.  Y. — The  Dunn  &  Rutherford  sawmill  on  the  site 
of  the  proposed  power  dam  at  Waddington  has  been  purchased  by  J. 

Wesley  .Al’.ison,  manager  of  the  New  A'ork  &  Ontario  Power  Company. 

.Negotiations  are  under  way  for  the  purchase  of  other  property  in  that 

section.  The  company  claims  to  have  options  on  all  property  needed  in 

connection  with  its  proposed  water-power  development.  The  company  has 
a  contract  with  the  Hydro-Electric  Commission  of  Ontario  to  supply  elec¬ 
tricity  to  the  municipalities  in  eastern  Ontario. 

W.ATERVIl.l.E,  N.  A’. — The  construction  of  an  electric  railway  to  con¬ 
nect  V'ernon,  Waterville,  Vernon  Center,  .Augusta  and  Oriskany  Falls, 
20  miles  in  length,  is  under  consideration. 

G.ASTONLA,  N.  C. — Contracts  have  been  awarded  by  the  Piedmont 
Traction  Company  for  rails  for  its  proposed  electric  railway  from  Burling¬ 
ton  to  Haw  River. 

GREENSBORO.  N.  C. — Plans  are  being  considered  by  the  North 
Carolina  Public  .Service  Company  for  the  construction  of  several  exten¬ 
sions  to  its  lines  in  Greensboro  and  High  Point. 

R.ALEIGH,  N.  C. — Plans  are  being  considered  for  the  installation  of  a 
separate  electric-light  plant  for  the  Central  Hospital  for  Insane  and 
Epileptics,  to  cost  about  $7,000.  Dr.  James  McKee  is  superintendent. 

R.ALEIGH,  N.  C. — The  installation  of  an  electric-light  plant  in  the 
State  Hospital  is  reported  to  be  under  consideration.  S.  O.  Middleton, 
of  Hallsville,  N.  C,,  is  a  member  of  the  executive  committee. 

SELM.A,  N.  C. — IMans  are  being  considered  for  the  installation  of  a 
municipal  electric-light  plant  in  Selma.  John  -A.  Mitchell  is  Mayor. 

CINCINN.ATI,  OHIO. — .Arrangements  are  being  made  by  the  ex¬ 
ecutive  committee  of  the  Columbia  Gas  &  Electric  Company,  of  Cin¬ 
cinnati,  Ohio,  for  the  complete  reorganization  of  the  operation  of  its 
several  affiliated  properties.  It  is  expected  that  ultimately  electricity  for 
operating  all  railway  lines  and  for  lamps  and  motors  in  Covington  and 
Newport,  Ky.,  will  be  supplied  by  the  Cincinnati  plant.  The  company 
has  purchased  property  on  Gano  Alley,  on  which  it  will  erect  a  substation 
to  the  downtown  station,  to  cost  about  $150,000.  James  C.  Ernst  will 
be  general  manager  of  the  operating  and  producing  dejiartment  and 
will  have  complete  control  of  the  electric,  gas,  distributing  system  and 
street  railway  lines 

CLEVEL.AND,  OHIO. — The  Cleveland  Railway  Company  will  build 
22  miles  of  new  track  during  the  summer. 

CLEVELAND,  OHIO. — The  Cleveland  Underground  Rapid  Transit 
Railroad  Company  has  filed  a  certificate  with  the  Secretary  of  State 
showing  an  increase  in  capital  stock  from  $10,000  to  $3,500,000.  The 
company  has  been  authorized  by  the  General  .Assembly  to  construct  a 
rapid  transit  subway  in  Cleveland.  The  construction  of  about  20  miles 
of  subway  is  contemplated  and  rapid  transit  entrance  to  the  heart  of 
the  city  from  every  suburb  is  included  in  the  plan. 

KENTON,  OHIO. — Negotiations  have  been  consummated  whereby  the 
property  of  the  Kentcn  Gas  &  Electric  Company  will  be  taken  over  by 
the  Hardin-Wyandotte  Lighting  Company.  The  consideration  is  said 
to  be  $160,000.  It  is  reported  that  the  company  is  planning  to  erect  a 
new  plant,  at  a  cost  of  $60,000,  and  to  supply  electricity  in  Forest, 
Dunkirk  and  Upper  Sandusky,  where  the  local  plants  will  be  dismantled. 

EDMOND,  OKL.A. — It  is  reported  that  plans  are  being  considered 
for  improvements  and  extension  to  the  municipal  electric-light  plant, 
for  which  bonds  to  the  amount  of  $20,000  have  been  voted. 

SHAWNEE,  OKI.A. — The  power  plant  of  the  Shawnee  Gas  &  Electric 
Company  was  struck  by  lightning  and  burned  to  the  ground  on  June  19, 
causing  a  loss  of  about  $150,000.  The  plant  will  be  rebuilt  immediately; 


orders  have  already  been  placed  for  equipment.  The  company  is  man¬ 
aged  by  H.  M.  Byllesby  &  Company,  of  Chicago,  111. 

GR.ANTS  PASS,  ORE. — The  Grants  Pass  &  Rogue  River  Railroad 
Company  has  begun  work  on  the  construction  of  its  proposed  electric 
railway  to  cennect  Grants  Pass,  Medford  and  Ashland.  The  Pacific 
Western  Company  has  the  contract  for  the  work. 

HERMISTON,  ORE. — The  Hermiston  Light  &  Power  Company  is  re¬ 
ported  to  be  contemplating  the  construction  of  a  concrete  dam  to  replace 
the  temporary  dam  now  in  use. 

OAKL.AND,  ORE. — The  proposition  to  issue  $15,000  in  bonds,  the 
proceeds  to  be  used  for  the  installation  of  a  municipal  electric-light  plant 
and  to  cancel  the  floating  indebtedness  of  the  city,  was  carried  at  an  elec- 
tion  held  recently. 

BR.ADFORD,  PA. — The  capital  stock  of  the  Bradford  Electric  Light 
&  Power  Company  has  been  increased  from  $85,000  to  $130,000. 

HARRISBURG,  PA.— The  Fallowfield  Telegraph  &  Telephone  t  om- 

pany  has  filed  a  notice  with  the  Secretary  of  State  showing  an  increase 
in  capital  stock  from  $12,000  to  $50,000. 

JOHNSTOWN.  P.-A. — The  Johnstown  Telephone  Company  has  filed 

amendments  to  its  charter  increasing  its  capital  stock  from  $600,000  to 

$2,000,000. 

MH.LERSVILLE,  P.A. — The  Lancaster  &  York  furnace  Street  Rail¬ 
way  Company  is  building  an  extension  to  Mount  Nebo,  3  miles  in  length, 
where  it  will  connect  with  the  Lancaster  &  Southern  Street  Railway. 
The  company  is  itiStalEng  two  30C  kw  rotary  converters.  E.  W.  Goss  is 
general  manager. 

PITTSBURGH,  P-\. — The  Weyman  Warehouse  in  Duquesne  Way, 

near  Seventh  Street,  will  be  altered  and  remodeled  ir.to  a  power  house 
at  a  cost  of  about  $30,000. 

W.ARREN,  PA. — The  Warren  Light  &  Power  Company  has  increased 
its  capital  stock  from  $10,000  to  $300,000. 

FAIRVTEW,  S.  D. — .Arrangements  are  being  made  by  the  Sioux  \’al- 
ley  Power  Company,  recently  formed,  for  the  construction  of  a  hydro¬ 
electric  power  plant  to  cost  about  $100,000.  It  is  proposed  to  erect  a 
16-ft.  dam  and  develop  about  500  hp,  work  on  which  will  soon  begin. 
The  Fairview  Milling  Company  is  interested  in  the  project.  The  Mis¬ 
souri  V’alley  Engineering  Company,  of  Mitchell.  S.  D.,  has  charge  of  the 
engineering  work. 

SIOUX  FALLS,  S.  D. — Sealed  bids  will  be  received  by  the  Board  ot 
Commissioners  of  the  city  of  Sioux  Falls,  S.  D.,  unt  1  July  11  for  the 
construction  of  a  reinforced  concrete  wall  and  motor  house  for  the 
municipal  water  works  system,  plans  and  specifications  for  which  may 
lie  seen  at  the  office  ot  the  Superintendent  of  AVater  Works,  Sioux 
t  ity,  S.  D.,  and  at  the  office  of  L.  P.  Wolff,  consulting  engineer,  St. 
Paul,  Minn. 

KNOXVILLE,  TENN. — Negotiations  are  under  way  between  the 
Eastern  Tennessee  Power  Company  an-l  the  (Voee  Power  (  ompany  and 
the  Knoxville  Railway  &  I.ight  Comp.iuy  whereby  electricity  generated 
at  the  Parkside  plant  will  be  distributed  in  Knoxville  by  the  local  com¬ 
pany.  If  satisfactory  ariangements  eanuit  be  made  the  Ocoee  Power 
Company  will  ask  for  a  franchise  to  enter  the  city  and  supply  electricity 
for  power  purposes  only. 

MEMPHIS,  TENN. — Plans  are  being  made  by  the  Lake  View  Traction 
Company  for  the  construction  of  an  extension  from  South  Memphis  to  its 
city  terminal  at  Third  Street  and  LJnion  .Avenue,  work  on  which  will 
begin  during  the  summer. 

MEMPHIS,  TENN. — It  is  reported  that  arrangements  are  being  made 
for  the  reorganization  of  the  Tennessee  Traction  Company.  It  is  said 
that  the  company  has  sufficient  funds  to  build  the  proposed  railway. 
Piactically  all  the  right-of-way  has  been  secured  and  the  surveys  made. 
It  is  understood  that  the  company  will  make  arrangements  with  the  Mem- 
l)his  Street  Railway  Company  by  which  the  Poplar  Avenue  line  will 
be  extended  to  -Aulon  and  used  jointly  by  the  street  railway  and  traction 
companies. 

BROWNSVILLE,  TEX. — Ronds  to  the  amount  of  $145,000  have  re¬ 
cently  been  authorized,  of  which  the  proceeds  of  $15,000  will  be  used  for 
extensions  to  the  water  and  light  systems. 

LIBERTY,  TEX. — Preparations  are  being  made  by  the  Liberty  Light 
&  Power  Company  for  the  installation  of  an  electric-light  plant  and  a 
5-ton  ice  plant,  work  on  which  has  already  commenced.  The  company 
will  he  capitalized  at  $4,000.  R.  E.  Bowen  is  president  and  C.  I'.  Steus- 
off  secretary  and  treasurer. 

W.ACO.  TEX. — Preparations  are  being  made  by  the  Southern  Disin¬ 
fectant  Company  for  the  erection  of  a  factory  building,  82  ft.  x  265  ft., 
bids  for  construction  of  which  will  be  received  until  .Aug.  1.  The  plant 
will  be  equipped  for  electrical  operation  throughout. 

W.ACO,  TEX. — A  proposition  has  been  submitted  to  the  citizens  of 
Waco  by  J.  F.  Strickland,  of  lAallas,  president  of  the  Southern  Traction 
Company,  in  connection  with  the  construction  of  an  interurban  electric 
railway  between  this  city  and  Waxahachie.  a  distance  of  about  65  miles. 
The  f.eople  of  Waco  are  asked  to  subscribe  to  $150,000  in  capital  stock 
and  to  donate  the  right-of-way  through  the  country.  The  cost  of  build¬ 
ing  the  railway,  construction  of  a  bridge  across  the  Brazos  River  and 
taking  over  the  local  street  railway  system  is  estimated  at  about 
$5,000,000. 

WILLS  POINT,  TEX. — The  electric  plant  of  the  Wills  Point  Electric 
Light  Company  was  destroyed  by  fire  on  June  16. 
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MYTON,  UTAH. — The  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  of  Pittsburgh,  Pa.,  it  is  reported,  is  preparing  plans  and  estimates 
for  the  construction  and  equipment  of  an  electric  railway  to  connect 
Theodon,  Colton,  Mytcn  and  Roosevelt,  Utah,  85  miles  in  length. 

KINCAID,  VA. — The  Jackson  River  Power  Company  has  applied  to 
the  Circuit  Court  of  Allegheny  County,  Va.,  for  permission  to  erect  a 
dam  not  exceeding  60  ft.  in  height  across  the  Jackson  River  at  a  point 
in  Allegheny  County  near  Kincaid  Station,  known  as  “The  Narrows,” 
and  also  to  build  at  or  near  the  dam  a  power  house  to  generate  electricity. 

NATIONAL  SOLDIERS’  HOME,  VA. — Sealed  proposals  will  be  re¬ 
ceived  at  the  office  of  the  treasurer  of  Southern  Branch,  National  Home 
Disabled  Volunteer  Soldiers,  National  Soldiers’  Home,  Va.,  until  July 
14  for  furnishing  and  installing  electric-driven  sewage  pumps  in  build¬ 
ings  Nos.  19  and  60,  in  accordance  with  plans  and  specifications,  copies 
of  which  may  be  obtained  on  application  to  John  T.  Hume,  treasurer. 

PULASKI,  VA. — Preparations  are  being  made  by  the  Appalachian 
Power  Company,  of  Richmond,  Va.,  recently  incorporated  with  a  capital 
stock  of  $23,000,000,  for  the  construction  of  a  dam  near  Grayson  Sul¬ 
phur  Springs,  work  on  which  will  begin  in  the  near  future.  The  com¬ 
pany  owns  five  power  sites  on  New  River.  It  is  proposed  to  build  two 
dams,  which  will  develop  about  34,000  hp.  Transmission  lines  will  be 
erected  to  Pulaski,  Bluefield  and  Pocahontas  coal  fields  in  West  Virginia, 
Christiansburg,  Salem  and  Roanoke,  Va.  The  electric  plants  in  Blue- 
field,  Pulaski  and  several  other  towns  have  been  purchased.  The  Ap¬ 
palachian  Power  Company  will  absorb  the  New  River  Power  Company. 
.\.  L.  Felio,  of  New  York,  N.  Y.,  will  have  charge  of  the  construction 
work.  The  company  will  be  managed  and  operated  by  H.  M.  Byllesby  & 
Company,  of  Chicago,  Ill. 

RICHMOND,  V.'\. — S.  T.  Atkinson.  Hotel  Richmond,  Richmond,  Va., 
would  like  to  receive  prices  on  two  2S0-hp  water-tube  boilers,  two  150-hp, 
four-valve  engines  direct-connected  to  generators,  two  100-kw  generators, 
pumps,  etc. 

RICHMOND,  V.\. — The  Storm  Equipment  &  Supply  Company,  209 
American  National  Bank  Building,  Richmond,  Va.,  it  is  reported,  would 
like  to  receive  prices  for  the  installation  of  a  complete  hydroelectric 
plant,  including  pumps,  motors,  etc. 

ROCKY  MOUNT,  VA. — Plans  for  the  construction  of  a  municipal 
electric-light  plant,  water-works  and  sewer  system  are  being  prepared 
by  W.  P.  Bullock,  of  Kansas  City,  Mo.,  for  which  bonds  to  the  amount 
of  $50,000  have  been  voted. 

SUFFOLK,  VA. — Plans  are  being  made  by  the  Carr  Knitting  Mills 
for  the  construction  of  a  factory  building,  40  ft.  x  100  ft.  The  building 
will  be  equipped  with  thirty  knitting  machines,  a  steam  and  electric 
power  plant,  etc. 

NEWPORT,  WASH. — The  village  of  Priest  River  has  granted  the 
Northern  Idaho  &  Montana  Power  Company  a  franchise  to  erect  trans¬ 
mission  lines  on  the  streets  of  the  village  for  the  distribution  of  elec¬ 
tricity. 

NORTH  YAKIM.A,  WASH. — Mayor  Schott  has  vetoed  the  ordinance 
calling  for  an  election  to  be  held  on  July  1  to  vote  on  the  proposition 
to  issue  $300,000  in  bonds  for  establishing  a  municipal  electric-light  plant. 
The  Pacific  Power  &  Light  Company  has  submitted  a  proposition  to  the 
City  Council  offering  to  reduce  the  price  of  electricity  to  12  cents  per 
kw  hour  immediately  and  a  further  reduction  to  10  cents  per  kw-hour  in 
June,  1912. 

OLYMPL\,  WASH. — The  City  Council  is  reported  to  have  granted  a 
franchise  to  Dr.  H.  P.  Carlyon  to  construct  a  belt  line  railway  around  the 
Carylon  fill  on  the  water  front. 

TENINO,  WASH. — The  Washington-Oregon  Corporation  is  reported 
to  have  purchased  the  plant  and  holdings  of  the  Tenino  Light  St  Power 
Company.  It  is  understood  that  the  Washington-Oregon  Corporation 
proposes  to  erect  a  new  plant  on  the  Skookumchuck  River  at  once  to 
supply  electricity  to  the  plant  of  the  Hercules  Sandstone  Company. 

TULARE,  WASH. — Preparations  are  being  made  by  the  Tulare 
Power  Company  for  the  construction  of  its  main  canal,  which  is  to 
carry  water  from  the  Tulc  River,  two  miles  above  Springville,  return¬ 
ing  same  to  the  river  near  Globe,  where  the  power  house  is  to  be 
erected.  The  canal  will  be  about  6  miles  in  length  and  it  is  estimated 
that  a  470-ft.  head  of  water  will  be  developed.  Work  will  begin  on 
construction  of  power  house  as  soon  as  the  canal  is  finished.  Plans  are 
being  prepared  for  substations  and  for  construction  of  an  auxiliary 
steam  plant  for  use  in  emergencies  by  C.  H.  Holly,  chief  engineer  and 
promoter. 

W.ALL.\  WALLA,  W.\SH. — The  Pacific  Power  &  Light  Company,  it 
is  reported,  has  been  granted  a  franchise  to  erect  a  transmission  line  from 
Walla  Walla  to  the  Columbia  County  line.  Work  will  begin  at  once  on 
the  erection  of  the  line. 

WEN.XTCHEE,  W.\SH. — The  City  Council  has  granted  the  Wenatchee 
Traction  Company  a  franchise  to  operate  an  electric  railway  in  this 
city.  The  company  has  applied  to  the  County  Commissioners  for  a  fran¬ 
chise  to  construct  and  operate  a  railway  over  the  county  road  between 
Wenatchee  and  Leavenworth.  Franchises  will  also  be  asked  from  the 
towns  of  Cashmere  and  Leavenworth. 

ANTIGO,  WIS. — The  .Antigo  Electric  Company  has  received  author¬ 
ity  from  the  Wisconsin  Railway  Commission  to  issue  $15,000  in  bonds 
to  be  sold  at  not  less  than  $75,  the  proceeds  to  be  used  to  pay  out¬ 
standing  indebtedness  incurred  by  extensions  and  improvements  to 
property. 


BOYD,  WIS. — The  Boyd  Lumber  &  Implement  Company  has  pur¬ 
chased  the  electric-light  plant  from  Charles  Shong  &  Son.  It  is 
understood  that  the  new  owners  contemplate  improvements  to  the  plant 
and  service. 

E.\U  CL.AIRE,  WIS. — The  Wisconsin  Railway  Commission  has  author¬ 
ized  the  Chippewa  Valley  Railway.  Light  &  Power  Company  to  issue  $150,- 
000  in  bonds,  the  proceeds  to  be  used  to  pay  for  75  per  cent  of  the  cost  of 
the  property  of  the  Menominee  Electric  Light  &  Power  Company  and  out¬ 
standing  indebtedness  incurred  in  making  extensions  to  the  property, 
including  the  erection  of  a  transmission  line  from  Eau  Claire  to  -Al¬ 
toona  .and  erecting  concrete  dams  at  Birth  Lake  and  Cedar  Lake,  in 
Sawyer  and  Barron  Counties,  Wis. ;  increasing  the  line  voltage  from 
33,000  to  66,000  between  Menominee  and  Red  Wing,  Minn.,  for  ac¬ 
quiring  additional  rights,  property  and  equipment,  including  an  addi¬ 
tional  2000-kw  generator  for  the  Cedar  Falls  power  house. 

MEN.ASH.A,  WIS. — The  City  Council  has  voted  to  enter  into  a  contract 
with  the  Northern  Hydro-Electric  Company,  of  Oshkosh,  Wis.,  for  elec¬ 
tricity  to  operate  the  municipal  electric-light  system.  It  is  understood 
that  bonds  will  be  issued  to  provide  funds  to  cover  cost  of  transmission 
lines  and  service  connections. 

MISHICOT,  WIS. — The  contract  for  the  construction  of  an  electric- 
light  and  power  plant  in  Mishicot  has  been  awarded  to  the  Acker  Elec¬ 
trical  Company,  of  Sheboygan,  Wis.  The  plant  will  be  owned  by  Ira 
Beyer,  of  Mishicot,  and  will  cost  about  $10,000.  The  water-power  of  the 
Nashotah  River  will  be  utilized  to  generate  electricity.  The  plant  will 
have  an  output  of  about  100  hp. 

W.AUSAUKEE,  WIS. — The  installation  of  an  electric-light  plant  in 
Wausaukee  is  reported  to  be  under  consideration.  Alexander  Dufresne 
is  said  to  be  interested  in  the  project. 

N’.ANCOUV^ER,  B.  C.,  CAN. — Plans  are  being  considered  by  the  Board 
of  Trade  for  the  construction  of  an  electric  railway  from  Vancouver  to 
Ladner,  a  distance  of  14  miles. 

SPRINGFIELD,  MAN.,  C.AN. — Plans  are  being  considered  by  the 
municipality  of  Springfield  for  the  installation  of  a  light,  heat  and  power 
service  and  a  street-railway  system  in  this  town. 

WINNIPEG,  MAN.,  CAN. — Bids  will  be  received  by  the  chairman  of 
the  Board  of  Control,  Winnipeg,  Man.,  Can.,  until  July  3  for  supply¬ 
ing  equipment  for  police-patrol  telegraph  system. 

H.ARRISTON,  ONT.,  CAN. — The  question  of  securing  electricity  from 
the  Hydro-Electric  Power  Commission  is  under  consideration  by  the 
town  of  Harrison  and  surrounding  towns  and  villages. 

TORONTO,  ONT.,  CAN. — Arrangements  are  being  made  by  the 
Hydro-Electric  Power  Commission  to  extend  its  transmission  line  from 
its  power  plant  to  Toronto  Island  to  supply  electricity  to  operate  ten 
pumps  in  connection  with  the  filtration  plant.  It  has  not  yet  been  decided 
whether  the  lines  will  be  carried  by  towers  or  cables. 

WHITBY,  ONT.,  C.AN. — Arrangements  for  securing  electricity  for 
operating  the  municipal  electric-light  and  power  system  from  the  Sey¬ 
mour  Electric  Company,  of  Campbellford,  Ont.,  have  been  approved  by 
the  ratepayers. 

MELFORT,  S.ASK.,  CAN. — Plans  have  been  submitted  to  the  town 
officials  by  T.  Aird  Murray,  of  Toronto,  Ont.,  consulting  engineer,  for 
the  proposed  municipal  electric-light  plant  and  water-works  system. 

HAVANA,  CUBA. — President  Gomez  has  signed  a  bill  granting  a  con¬ 
cession  to  the  Cienfuegos,  Palmira  &  Cruces  Railway  &  Power  Company  to 
erect  transmission  lines  from  Cienfuegos  across  the  Province  of  Santa 
Clara  to  the  north  coast  port  of  Isabella  de  Sagua,  aggregating  a  total  of 
300  miles.  The  company  proposes  to  build  a  large  dam  in  the  Trinidad 
Mountains  which  will  impound  the  waters  of  two  rivers  forming  a  deep 
lake  covering  about  5000  acres.  It  is  understood  that  the  company  pro¬ 
poses  to  build  electric  railways  traversing  a  rich  tobacco  and  sugar  region. 

VERA  CRUZ,  MEX. — At  the  annual  meeting  of  the  Vera  Cruz  Electric 
Light,  Power  &  Traction  Company  the  erection  of  a  hydroelectric  power 
plant  to  supply  power  to  operate  the  system  was  recommended. 


Neto  Industrial  Companies. 


THE  ALLIED  MACHINERY  COMPANY  OF  AMERICA,  of  New 
York,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$200,000  to  manufacture  and  deal  in  machinery,  etc.  The  incorporators 
are:  Livingston  H.  Burger,  36  Summit  Street,  East  Orange,  N.  J.; 

Mortimer  H.  Bradley,  46  West  129th  Street,  New  York,  N.  Y.,  and 
Bertram  Stiff,  13  Glenwood  Avenue,  Jersey  City,  N.  J. 

THE  BERG  STORAGE  BATTERY  CAR  COMPANY,  of  New  York, 
N.  Y.,  has  been  granted  a  charter  with  a  capital  stock  of  $110,000  to 
manufacture  freight,  passenger  and  street  cars  and  parts  of  same.  The 
incorporators  are:  C.  H.  Lee,  T.  Sturgis,  of  New  York,  N.  Y.,  and 
R.  G.  Dale,  of  Plainfield,  N.  J. 

THE  CORNELL  CONSTRUCTION  CO.MPANY,  of  Cold  Spring, 
N.  Y.,  has  been  incorporated  by  C.  P.  Howland,  L.  V.  I-ockwood  and 
N.  B.  Beecher,  of  New  York,  N.  Y.  The  company  is  capitalized  at 
$100,000  and  proposes  to  manufacture  machineiy  used  in  construction 
and  general  engineering  work  and  to  do  general  contracting  work. 
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THE  GUARANTEE  ELECTRIC  STORAGE  BATTERY  COMPANY, 
of  St.  Louis,  Mo.,  has  been  incorporated  with  a  capital  stock  of  $2,000 
by  VN'illiam  D.  McClain,  .\rthur  D.  Weld  and  D.  G.  Tutt.  The  com¬ 
pany  proposes  to  manufacture  storage  batteries. 

F.  H.  HERRING,  INC.,  of  New  York,  N.  Y.,  has  been  incorporated 
with  a  capital  stock  of  $15,000  to  manufacture  and  deal  in  engines, 
m.otors,  machinery,  etc.  The  incorporators  are:  F.  11.  Herring,  S.  U. 
Herring,  894  Forest  Avenue,  Bronx;  Charles  L.  Allen,  3  Onondaga 
Place,  Syracuse,  N.  Y. 


Versonal, 


MR.  FREDERICK  .4.  MORNY  has  retired  from  the  Columbia  Metal 
Box  Company  of  New  York,  of  which  he  was  the  organizer  and  the 
president  for  four  years. 

MR.  ALEXANDER  DOIV  received  the  honorary  degree  of  Doctor  of 
Engineering  from  the  University  of  Michigan  during  the  commencement 
exercises  at  .Ann  .Arbor,  June  29. 

MR.  F.  T.  IFILLI.4MS  has  resigned  as  sales  and  contract  agent  of 
the  Roanoke  Railway  &  Electric  Company,  of  Roanoke,  Va.,  to  accept  a 
position  as  heating  specialist  with  the  General  Electric  Company  at 
Schenectady,  N,  Y. 

PROF.  ALBERT  A.  MICHELSON,  head  of  the  department  of 
physics  at  the  University  of  Chicago,  and  retiring  president  of  the 
American  .Association  for  the  Advancement  of  Science,  has  been  awarded 
the  honorary  degree  of  Doctor  of  Philosophy  by  the  University  of 
Gottingen. 

MR.  O.  B.  COLDIVELL,  general  superintendent  of  the  light  and 
power  department  of  the  Portland  (Ore.)  Railway,  Light  &  Power  Com¬ 
pany,  who  was  recently  transferred  from  the  grade  of  associate  to  mem¬ 
ber  of  the  .American  Institute  of  Electrical  Engineers,  has  been  elected 
president  of  the  Portland  Electric  Club  and  first  vice-president  of  the 
Oregon  Society  of  Engineers,  recently  organized. 

MR.  C.4Ll’ERT  TOIVNI.F.V,  who  was  prominently  identified  with  the 
electrification  of  the  New  York,  New  Haven  &  Hartford  Railroad,  has 
resigned  as  vice-president  of  the  Connecticut  Company,  which  operates  the 
trolley  lines  owned  by  the  railroad,  in  order  to  assist  in  a  special  executive 
capacity  Mr.  Robert  Mather,  chairman  of  the  board  of  directors  of  the 
AVesfinghouse  Electric  &  Manufacturing  Company.  Mr.  Townley  was  for 
some  years  connected  with  the  AVestinghouse  company  prior  to  joining 
the  staff  of  the  New  A'ork,  New  Haven  &  Hartford  Railroad. 

MR.  GEORGE  B.  FOSTER  has  accepted  a  position  in  the  office  of 
President  Samuel  Insull  of  the  Commonwealth  Edison  Company,  Chi¬ 
cago.  He  reports  to  Mr.  John  F.  Gilchrist,  assistant  to  the  president, 
whose  duties  have  become  so  numerous  and  exacting  as  to  indicate  the 
necessity  of  a  responsible  assistant  of  the  caliber  and  experience  of  Mr. 
Foster.  The  new  accession  to  the  staff  of  the  president’s  office  is  an  ex¬ 
perienced  and  capable  electrical  man.  He  had  charge  of  the  arc  light¬ 
ing  of  the  grounds  and  buildings  at  the  Chicago  AVorld’s  Fair  of  1893,  and 
since  then  has  represented  several  electrical  manufacturing  companies  in 
Chicago,  including  the  AA’agner  Electric  Manufacturing  Company  and  the 
•Allis-Chalmers  Company.  Of  late  years  he  has  been  a  manufacturers’ 
agent.  It  is  an  interesting  fact  that  in  re-entering  the  electric-service 
field  Mr.  Foster  returns  to  his  first  love,  for  he  was  connected  with  the 
old  AA'estern  Edison  Company,  predecessor  of  the  Commonwealth  Edison 
Company  of  to-day,  when  Mr.  H.  AVard  Leonard  was  superintendent,  some 
twenty-five  years  ago.  Mr.  Foster  enjoys  a  wide  acquaintance  and  is 
one  of  the  most  popular  men  in  AVestern  electrical  circles. 

MR.  CH.4RLE.S  F.  SCOTT  has  been  elected  professor  of  electrical  en¬ 
gineering  at  Sheffield  Scientific  School  by  the  Yale  Corporation.  As  our 

readers  well  know,  Mr.  Scott  is 
past-president  of  the  American 
Institute  of  Electrical  Engineers 
and  has  long  been  identified  with 
the  AA'estinghouse  Electric  8t 
Manufacturing  Company,  his 
connection  in  recent  years  hav¬ 
ing  been  of  an  advisory  nature, 
during  which  period  he  has  also 
come  into  intimate  contact  with 
the  leading  educational  authori¬ 
ties  of  the  country.  Mr.  Scott 
graduated  at  Ohio  State  Univer¬ 
sity  in  1885  and  afterward  at¬ 
tended  Johns  Hopkins  Univer¬ 
sity.  He  has  always  shown  a 
particular  adaptability  for  educa¬ 
tional  work  and  has  been  closely 
identified  with  the  apprentice¬ 
ship  work  at  the  AA'estinghouse  company  as  well  as  that  of  the  Casino 
School,  which  is  run  under  the  auspices  of  the  company.  He  is  there¬ 
fore  particularly  well  fitted  for  his  new  duties,  upon  which  he  will  en¬ 
gage  at  the  beginning  of  the  fall  term.  Sept.  28. 

MR.  ALTEN  S.  MILLER,  president  and  general  manager  of  the 
Union  Electric  Light  &  Power  Company,  of  St.  Louis,  who  resigned 
to  become  associated  with  Dr.  A.  C.  Humphreys,  of  Hoboken,  N.  J., 
the  well-known  gas  expert,  with  whom  Mr.  Miller  was  connected  some 
years  ago,  has  been  the  recipient  of  a  number  of  farewell  attentions, 
and  on  the  evening  of  June  24  he  was  the  guest  at  a  dinner  given  in 


his  honor  at  Forest  Park  Highlands  by  the  St.  Louis  Section  of  the 
National  Electric  Light  Association.  About  160  members  of  the  sec¬ 
tion  were  in  attendance,  and  Mr.  Karl  H.  Hansen  acted  as  toastmaster. 
Toasts  were  responded  to  as  follows:  “Our  Guest,’’  Mr.  S.  B.  AVay; 
“The  Local  Section,”  Mr.  John  .-Anderson;  “The  Company,”  Mr.  11. 
Spoehrer;  “.Au  Revoir,”  Mr.  .Alten  S.  Miller.  .A  pleasant  feature  of  the 
dinner  was  the  presentation  to  Mr.  Miller  by  Mr.  John  Hunter,  on  behalf 
of  Mr.  Spoehrer,  Mr.  AA'ay.  Mr.  C.  E.  Michel,  Mr.  E.  11.  Shufro,  Mr. 
L.  F.  Philo.  Mr.  F.  D.  Beardslee  and  himself,  department  heads  of  the 
Union  Electric  Light  &  Power  Company,  of  an  album  illustrating  the 
history  of  the  company  during  the  two  years  of  Mr  Miller’s  connec¬ 
tion  with  it.  .-At  the  same  time  a  large  cluster  of  American  Beauty 
roses  were  sent  to  Mrs.  Miller  at  her  home,  with  the  compliments  of 
the  St.  Louis  Section  of  the  N.  E.  L.  .A.  Mr  Miller  responded  in 
fitting  terms,  and  the  evening  was  further  enlivened  by  several  enter¬ 
tainment  features.  A  formal  banquet  in  honor  of  Mr.  Miller  was  given 
by  the  St.  Louis  League  of  Electrical  Interests  at  the  Hamilton  Hotel 
on  the  evening  of  June  27.  Mr.  AV.  A.  Layman,  vice-president  of  the 
AA'agner  Electric  Manufacturing  Company,  acted  as  toastmaster,  and, 
in  addition  to  Mr.  Miller,  the  chests  at  the  banquet  were  Mr.  S.  D. 
Capen,  Mr.  H.  N.  Davis  and  Mr.  Breckinridge  Jones,  St.  Louis  mem¬ 
bers  of  the  Union  Electric  Light  &  Power  Company’s  board  of  directors; 
Mr.  J.  D.  Mortimer,  vice-president  of  the  North  .American  Company  and 
also  a  member  of  the  Union  company’s  board,  and  the  managing  editors 
of  the  St.  Louis  daily  newspapers.  Speeches  were  made  by  a  number  of 
these  gentlemen,  and  letters  of  regret  were  received  from  Mr.  James 
Campbell,  president  of  the  North  American  Company,  and  a  number 
of  other  gentlemen.  In  his  letter,  dated  June  16,  Mr.  Campbell  made 
the  interesting  statement  that  the  board  of  directors  of  the  Union  Elec¬ 
tric  Light  &  Power  Company  had  deferred  taking  any  action  in  the 
matter  of  appointing  a  successor  to  Mr.  Miller,  hoping  until  the  last 
moment  that  something  might  occur  making  it  unnecessary  for  Mr. 
Miller  to  sever  his  connection  with  the  company.  Mr.  Campbell  ex¬ 
pressed  in  the  strongest  terms  the  regret  of  the  directors  of  the  Union 
company  that  Mr.  Miller  felt  impelled  to  sever  his  connection  with 
the  company. 


Obituary. 

MR.  ROBERT  IF.  AD.4M,  treasurer  of  the  Berkshire  County  Savings 
Bank  for  the  last  forty-five  years,  and  a  prominent  director  of  the  Pitts 
field  (Mass.)  Electric  Company,  died  recently  at  his  home  in  Pittsfield.  He 
was  a  graduate  of  AVillianis  College  and  a  former  representative  in  the 
Massachusetts  Legislature. 

MR.  CLARENCE  A.  KNIGHT,  president  of  the  Chicago  &  Oak  Park 
E'evated  Railroad  Company,  and  one  of  the  prominent  public-utility  opera¬ 
tors  of  the  Chicago  field,  died  on  June  21,  following  an  operation  for 
appendicitis.  Mr.  Knight,  who  was  fifty-seven  years  old,  was  a  lawyer 
by  profession,  and  became  interested  in  public-service  corporations  first 
in  his  capacity  as  legal  counsel.  He  was  an  associate  of  the  late  Charles 
T.  Yerkes  and  was  connected  with  much  important  litigation  relating  to 
street  railways  and  elevated  railways.  He  was  an  effective  public  speaker 
and  often  addressed  public  bodies  on  questions  relating  to  public  utilities. 

IVILLI.4M  R1CH.4RD  BRIXEY. — AA'e  regret  to  note  the  death  on 
June  9,  at  Seymour,  Conn.,  of  Mr.  AV.  R.  Brixey,  one  of  the  leading 
manufacturers  in  the  field  of  insulated  wire  and  cables.  Mr.  Brixey  was 

born  at  Southampton,  England, 
May  11,  1851,  educated  at  a 
well-known  grammar  school 
there,  and  then  entered  the 
British  Mercantile  Marine  serv¬ 
ice,  commanding  his  own  ship 
and  visiting  all  the  leading  ports 
of  the  world.  He  came  to  this 
country  in  1878,  became  at  once 
an  .American  citizen,  and  went 
into  business  with  his  brother- 
in-law,  Mr.  A.  G.  Day,  a  pioneer 
in  the  .American  rubber  industry 
and  the  inventor  of  “Kerite.” 
In  1879  he  married  Miss  Fran¬ 
ces  N.  DeAA'olfe,  daughter  of 
Alva  G.  DeAVolfe,  a  co- worker 
of  Mr.  Day’s  and  also  an  inven- 
WILI.IAM  RICHARD  BRIXEY  tor  of  Some  note.  The  Day 

plant  was  at  Seymour,  Conn.,  and  there  Mr.  Brixey  developed  the  busi¬ 
ness  with  remarkable  energy  and  intelligence,  mastering  it  in  every  detail 
and  becoming  general  manager  on  the  death  of  Mr.  Day,  and  sole 
proprietor  upon  the  death  of  his  sister,  Mrs.  Day.  Mr.  Brixey  was  not 
satisfied  with  the  use  of  his  cables  in  the  telegraph  and  telephone  field  or 
with  the  early  indorsement  of  such  men  as  Morse,  but  pushed  out  into 
larger  developments  in  other  fields.  Noteworthy  among  these  develop¬ 
ments  were  the  supplying  and  laying  of  the  .Alaskan  cable,  the  furnishing 
of  the  Panama  Zone  cable,  and  furnishing  the  wires  and  cables  for  the 
Pennsylvania  tunnel  and  terminal  connecting  the  two  shores  of  the  Hud¬ 
son  and  Elast  Rivers.  In  1908  Mr.  Brixey  incorporated  the  business  as  a 
company  and  soon  after  retired,  leaving  it  to  the  management  of  his 
eldest  son,  Mr.  Richard  I).  Brixey,  president  of  the  Kerite  Insulated 
AA’ire  &  Cable  Company.  Mr.  Brixey  left  two  other  sons,  Mr.  Reginald 
AA’.  Brixey,  vice-president,  and  Mr.  Austin  D.  Brixey,  secretary  of  the 
company.  Mr.  Brixey  was  quite  active  in  public  life,  and  was  a  member 
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for  many  years  of  the  Old  Guard  of  New  York  City  with  the  rank  of 
captain.  He  was  a  member  of  the  American  Institute  of  Electrical  Engi¬ 
neers  and  of  the  Brooklyn  Club  and  a  high-degree  Mason.  At  the  time  of 
the  terrible  subway  explosion  at  Murray  Hill,  New  York,  in  1902,  he 
was  injured  by  glass  blown  into  his  room  at  the  adjacent  hotel.  His 
wonderful  constitution,  however,  pulled  him  through  injuries  of  a  most 
serious  character,  though  these  probably  undermined  his  health,  which 
had  previously  always  been  of  the  best.  Mr.  Brixey’s  wife  died  in  1909 
and  he  is  survived  only  by  the  three  sons  above  mentioned. 


Trade  Publications, 

MINI.\TURE  INCANDESCENT  LAMPS. — The  Federal  Miniature 
Lamp  Company,  Cleveland,  Ohio,  lists  and  describes  in  a  profusely  illus¬ 
trated  booklet  all  types  and  styles  of  miniature  incandescent  lamps  in 
general  use. 

polyphase  induction  motors. — The  general  characteristics, 
make-up  and  application  of  its  polyphase  induction  motors  are  set  forth 
by  the  AlHs-Chalmers  Company,  Milwaukee,  Wis.,  in  Bulletin  No.  1081, 
just  printed. 

BELL-RINGER  TRANSFORMERS. — “Pittsburgh  Bell  Ringer  Bulle¬ 
tin’’  No.  1152,  just  issued  by  the  Pittsburgh  Transformer  Company,  lists 
two  sizes  of  bell  ringers,  both  transformers  having  three  low  voltages. 
These  little  transformers  do  away  with  the  use  of  dry  batteries  for  the 
ringing  of  electric  bells. 

POLYPHASE  INDUCTION  MOTORS.— Bulletin  No.  471  issued  by 
the  Triumph  Electric  Company,  Cincinnati.  Ohio,  illustrates  and  describes 
its  line  of  polyphase  apparatus.  The  claims  made  for  the  motors  are  as 
follows;  High  efficiency  and  overload  capacity  with  starting  torque  one 
and  one-half  to  three  times  rated  torque.  i 

.MR  COMPRESSORS. —  Bulletin  No.  1523  issued  by  the  .Mlis-Chalmers 
Company,  Milwaukee,  Wis.,  illustrates  and  describes  the  company’s  port¬ 
able  and  stationary  air  compressors  for  industrial  purposes.  Those 
shown  are  motor-driven,  and  data  relative  to  alternating  and  direct- 
current  motor-driven  outfits  for  intermittent  or  continuous  service  are 
appended. 

ELECTRICITY  IN  THE  SERVICE  OF  STEAM  RAILROADS.— 
Bulletin  No.  4851,  just  issued  by  the  General  Electric  Company,  is  an 
attractive  publication  containing  data  relative  to  the  use  of  electricity  in 
the  service  of  steam  roads.  The  publication  comprises  48  pages  which 
illustrate  and  describe  both  station  and  road  equipment  of  the  New  York 
Central  &  Hud.son  River  Railroad,  the  Detroit  Tunnel  of  the  Michigan 
Central  road,  the  Cascade  Tunnel  of  the  Great  Northern  Railway,  the 
equipment  of  the  Baltimore  &  Ohio  Railway,  the  West  Jersey  &•  Seashore, 
the  West  Shore  Railroad,  etc. 

ELECTRICAL  EQUIPMENT  OF  THE  DETROIT  RIVER  TUNNEL. 
—The  General  Electric  Company  has  recently  issued  Bulletin  No.  4834, 
which  comprises  an  article  on  the  electrical  equipment  of  the  Detroit 
River  Tunnel,  reprinted  from  the  Electric  Railvay  Journal.  The  ar¬ 
ticle  treats  the  subject  in  great  detail,  and  the  bulletin  contains  illus¬ 
trations  of  exteriors  and  interiors  of  converter  and  transformer  substa¬ 
tions,  showing  various  methods  of  construction  and  insulation,  as  well 
as  the  size  of  locomotives  and  location  of  apparatus;  also  the  construc¬ 
tion  and  size  of  the  tunnels,  and  the  substation  wiring. 

THE  SOOT  PROBLEM. — .\  pamphlet  on  “Economical  Steam  Produc¬ 
tion’’  has  been  issued  by  G.  L.  Simonds  &  Company,  64  East  Van  Buren 
Street,  Chicago.  This  firm  acts  as  the  sales  department  for  the  Vulcan 
Soot  Cleaner  Company,  of  Pittsburgh,  which  manufactures  and  installs 
the  Vulcan  soot  cleaner  for  steam  plants.  The  pamphlet  discusses  the 
subject  of  soot  cleaning  as  applied  to  all  types  of  water-tube  and  return 
tubular  boilers,  with  especial  reference  to  the  Vulcan  system.  Illustra¬ 
tions  and  diagrams  are  included,  and  the  publication,  which  is  sent  free 
on  request,  is  of  undoubted  value  to  all  interested  in  the  fuel  economy 
of  steam-power  plants. 

IDE.^L  MOTORS. — “Reducing  Expenses  and  Increasing  Output  of 
Textile  Mills”  is  the  title  of  a  leaflet  recently  issued  by  the  Ideal  Electric 
&  Manufacturing  Company,  of  Mansfield,  Ohio.  It  is  a  reprint  of  an 
article  which  recently  appeared  in  one  of  the  textile  papers  describing 
the  motor  installation  in  the  mill  of  the  Mansfield  Elastic  Web  Company. 
.\s  this  mill  consists  of  two  halves  very  nearly  identical,  one  being  driven 
by  steam  and  the  other  by  motors,  it  formed  an  ideal  basis  for  making 
a  comparison  of  steam  power  and  belt  transmission  as  compared  with 
individual  electric  drives.  The  figures  as  to  the  results  obtained  are 
rather  remarkable  in  many  respects. 

NATIONAL  ELECTRIC  LAMP  BULLETINS— Two  bulletins  have 
recently  been  issued  by  the  engineering  department  of  the  National  Elec¬ 
tric  Lamp  Association,  the  one  entitled  “Economical  Operation  of  In¬ 
candescent  Lamps”  and  the  other  “Mazda  Incandescent  Street  Lighting.” 
The  first  of  these  gives  a  detailed  technical  discussion  of  the  principles 
involved  and  the  methods  to  be  used  in  determining  conditions  of  the  most 
economical  operation  for  incandescent  lamps,  from  the  standpoint  of  both 
consumer  and  central  station.  The  text  is  elucidated  by  numerous  curves 
and  tables.  The  bulletin  on  street  lighting  is  a  revision  of  a  former 
bulletin  on  this  subject  and  gives  distribution  curves  for  some  of  the 
latest  types  of  reflectors. 

BELT-DRIVEN  ALTERNATORS.— The  lower  first  cost  of  belted 
generators  compared  with  that  of  direct<onnected  units  is  sufficient  to 
create  a  large  demand  for  such  machines  where  space  is  not  a  serious 


consideration.  To  meet  this  demand  the  General  Electric  Company  has 
designed  a  standard  line  of  belt-driven  alternating-current  generators, 
known  as  Form  B  generators.  These  are  described  in  Bulletin  No.  4847, 
recently  issued  by  that  company.  These  generators  are  built  in  capacities 
ranging  from  50  to  200  kw,  and  are  adapted  for  three-phase  or  two-phase 
winding  without  change,  except  in  the  armature  coils  and  terminal  blocks, 
the  exciters  and  all  accessories  being  the  same  for  both.  Designs  have 
been  made  for  240,  480,  600,  1150  and  2300  volts. 

ELECTRICALLY  DRIVEN  PUMPS.— The  inherent  superiority  of 
motor  drive  for  the  operation  of  both  centrifugal  and  reciprocating  pumps 
has  long  been  recognized,  and  the  recent  notable  improvements  tending 
toward  high  efficiency  and  greater  economy  in  the  operation  of  electric 
motors  has  made  their  adoption  for  the  driving  of  all  forms  of  pumping 
machinery  an  economical  necessity  wherever  electric  current  is  available. 
In  Bulletin  No.  4855  the  General  Electric  Company  illustrates  and  de¬ 
scribes  various  types  of  motor-driven  pumps  designed  for  different  pur¬ 
poses.  Among  the  pumps  illustrated  are  those  for  mine  use,  pumps  for 
operation  in  sewage-disposal  plants  and  dry  docks,  for  irrigating  purposes 
and  for  use  in  connection  with  the  water  supply  of  houses. 

GRAPHIC  RECORDING  METER. — A  recently  issued  bulletin  of  the 
Minerallac  Electric  Company,  400  South  Hoyne  Avenue,  Chicago,  de¬ 
scribes  briefly  the  method  of  operating  the  graphic  recording  meter  made 
by  that  company.  This  instrument  gives  a  graphic  record  on  a  tape  of 
the  consumption  of  electrical  energy  by  large  consumers  where  the  rates 
are  based  on  “one-minute  peak.”  The  Chicago  printing  attachment  of  this 
company  gives  a  record  printed  in  plain  figures  for  the  actual  consumption 
for  intervals  of  five  minutes  or  greater,  but  the  graphic  recording  meter 
gives  a  record  in  the  form  of  a  curve  showing  the  exact  consumption  of 
energy  for  every  minute.  A  reading  in  the  required  units,  such  as  kw- 
hours,  is  then  derived  by  the  use  of  a  calibrated  scale  furnished  with 
each  instrument. 

COLLEGE  USE  OF  IIOLOPHANE  DATA  SHEETS.- Fifty  two  new 
pages  of  Holophane  data  sheets  will  be  distributed  July  1.  Among  the 
colleges  making  use  of  these  data  sheets  for  reference  on  illumination  in 
their  engineering  departments  may  be  mentioned  the  University  of 
Michigan,  .-Xrmour  Institute  of  Technology,  Cornell  Lfniversity,  Harvard 
College,  New  York  Electrical  School,  Ohio  State  University,  Purdue 
University,  Yale  University,  Wellesley  College,  University  of  Illinois, 
State  University  of  Kentucky,  Leland  Stanford  University  and  Worcester 
Polytechnic  Institute.  While  not  using  the  Holophane  data  sheets  as 
class  textbooks,  the  members  of  the  faculties  of  these  and  other  colleges 
are  stated  to  find  them  of  value  as  works  of  reference,  a  tribute  to  the 
accuracy  and  lack  of  commercial  bias  which  characterize  the  Holophane 
data.  The  installation  sheets,  which  form  a  new  section  of  the  Holophane 
catalog,  contain  complete  data  and  the  results  of  careful  tests  on  actual 
installations.  The  sheets  included  in  the  present  series  describe  a  typical 
Childs  restaurant  in  New  York  City,  Not  only  are  all  essential  data 
included,  but  the  results  of  exact  photometric  tests  are  tabulated  to  give 
the  engineer  the  fullest  possible  assistance  in  checking  the  efficiency  and 
practical  utility  of  Holophane  glass. 


BUSINESS  NOTES. 

MESSRS.  D.  C.  &  VV’M.  B.  JACKSON,  engineers,  Boston  and  Chicago, 
have  moved  their  Chicago  office  to  the  twentieth  floor  of  the  new  Harris 
Trust  Building,  111  VV'est  Monroe  Street,  Chicago,  Ill. 

LINCOLN  ELECTRIC  COMPANY  OPENS  CHICAGO  OFFICE.— 
The  Lincoln  Electric  Company,  Cleveland,  has  opened  a  Chicago  office, 
with  Mr.  George  A.  Arnold  in  charge.  Mr.  Arnold  had  previously  been 
located  in  the  main  office  in  Cleveland. 

MR.  C.  G.  RUSH  AND  MR.  H.  B.  OTIS,  well-known  electrical  men 
of  Chicago,  announce  that  they  have  formed  a  partnership  and  will  con¬ 
tinue  the  old  business  of  C.  G.  Rush  &  Company  under  the  new  firm  name 
of  Rush,  Otis  &  Company.  The  new  firm  will  do  business  as  electrical 
contracting  engineers,  with  office  at  69  West  Washington  Street,  Chicago. 

KERITE  CO.MPANY  ABSORBS  WATSON  INSULATED  WIRE 
COMPANY. — The  Kerite  Insulated  Wire  &  Cable  Company  has  acquired 
the  interests  of  its  Western  representative,  the  Watson  Insulated  Wire 
Company,  and  has  established  a  Western  office  in  the  People’s  Gas  Build¬ 
ing,  Chicago,  Ill.  Mr.  B.  L.  Winchell,  Jr.,  formerly  vice-president  of  the 
Watson  Company,  will  be  Western  manager. 

HASKINS-LUCIDA  SHADES  AND  REFLECTORS.— The  Haskins 
Glass  Company,  Wheeling,  Va.,  is  introducing  a  new  line  of  glass  shades 
and  reflectors,  known  as  Haskins-Lucida  ware.  This  ware  is  especially 
adapted  for  use  with  tungsten  lamps,  and  is  made  for  25-watt,  40-watt,  60- 
watt,  100-watt  and  250-watt  lamps.  It  is  stated  that  the  light-diffusing  qual¬ 
ity  of  these  shades  is  extremely  soft  and  luminous,  and  by  a  proiter  selec¬ 
tion  of  ingredients  and  use  of  a  scientific  process  all  specks  and  spots  are 
thoroughly  eliminated. 

EN.^MELED  WIRE. — The  American  Enameling  Machinery  Company 
has  been  organized  in  Philadelphia  with  a  view  to  the  sale  of  machinery 
and  formula  for  the  manufacture  of  high-grade  enameled  wire.  Robert 
W.  Withington,  secretary  and  manager  of  the  American  Insulating  Ma¬ 
chinery  Company,  and  Edwin  Lentz,  of  the  Quaker  City  Carpet  Cleaning 
Company,  of  Philadelphia,  and  the  New  York  Carpet  Cleaning  Company, 
of  New  York,  are  interested.  The  office  of  the  company  is  located  at 
1127  East  Columbia  Avenue,  Philadelphia. 
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DIRECTORY  OF  ELECTRICAL  ASSO¬ 
CIATIONS,  SOCIETIES,  ETC. 

Alabama  Light  &  Traction  Association.  Secretary,  Geo.  S.  Emery, 

1 1  N.  Royal  St.,  Mobile,  .Ma.  .\nnual  convention  in  November. 

.\merican  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa.  Next  semi-annual  meeting  at 
Toronto,  Canada,  September  21-23,  1911. 

American  Electro-Therapeutic  .^ssocIATION.  Secretary,  Dr.  J.  Wil¬ 
lard  Travell,  27  East  11th  St.,  New  York.  Next  meeting  at  Philadelphia. 
Pa.,  Sept.  5,  6  and  7,  1911. 

American  Institute  of  Consulting  Engineers.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  .\ve..  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month. 

American  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  Engineering  Societies  Building,  29  West  39th  St.  New  York. 
Meetings,  second  Friday  of  each  month,  excepting  June,  July.  .\ng.  and 
Sept. 

American  Electric  Railway  .\ccountants’  .Association.  Secretary, 
H.  E.  Weeks,  Davenport,  la.  .Annual  convention,  .Atlantic  City,  N.  J., 
October  9-13,  1911. 

.American  Electric  Railway  Engineering  .As.sociation.  Secretary, 
Norman  Litchfield,  Interborough  Rapid  Transit  Company.  New  York. 
.Annual  convention,  Atlantic  City.  N.  J.,  Oct.  9-13,  1911. 

.American  Electric  Railway  .Association.  Secretary,  TI.  C.  Donecker, 
Engineering  Societies  Building.  29  West  39th  St.,  New  York.  .Annual 
convention,  Atlantic  City,  N.  J.,  Oct.  9-13,  1911. 

.American  Physical  Society.  Secretary,  Ernst  Merritt.  Cornell  Uni¬ 
versity,  Ithaca,  N.  A'. 

.Arkansas  .Association  of  Puri  ic  I’tility  Operators.  Secretary,  W. 

J.  Thorpe,  Little  Rock,  .Ark. 

.Association  of  Iron  ano  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,  Steubenville,  Ohio. 

.Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  135  .Adams  St.,  Chicago. 

.Association  of  Railway  Electrical  Engineers.  Secretary.  J.  .Andreu- 
cetti,  Chicago  &  Northwestern  Railway,  Chicago.  Next  annual  meeting 
CHotel  La  Salle.  Chicago),  November  6  to  10,  1911.  Semi-annual  meet¬ 
ing,  Washington,  1911. 

.Association  of  Edison  Illuminating  Companies.  Secretary,  N.  T. 
Wilcox.  Lowell,  Mass. 

Colorado  Electric  Light,  Power  &  Railway  .Association.  Secretary. 
F.  D.  Morris,  323  Hagerman  Building.  Colorado  Springs,  Col.  .Annual 
convention,  Glenwood  Springs,  Col.,  September  13-15,  1911. 

Electric  Vehicle  .Association  of  .America.  Secretary,  Harvey  Rob¬ 
inson,  124  West  42d  St.,  New  York.  Meetings,  fourth  Tuesday  of  each 
month. 

Electric  Club,  Chicago.  Secretary,  N.  F.  Obright.  1500  .American 
Trust  Bldg.,  Chicago.  Meets  every  Wednesday  noon,  303  Wabash  .-Vve. 

Electrical  Contractors'  .Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  W'est  42d  St..  New  York. 

Electric  Trades  Association  of  Philadelphia.  Secretary.  J.  W. 
Crum.  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  seci  nrl  and 
fourth  Thursday  of  each  month. 

Electrical  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Ernest  S.  Cowie,  1413  Grand  Ave.,  Kansas  City,  Mo. 

Electrical  Salesmen’s  .Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave.,  Chicago.  .Annual  meeting,  Chicago,  January,  each  year. 

Electrical  Trades  Association  of  Canada.  Secretary.  William  R. 
Staveley,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,  Marquette  Building,  Chicago.  .Annual  meeting,  Chicago,  Nov.  2, 
1911. 

Electrical  Trades  .Association  of  the  Pacific  Coast.  Secretary, 
.Mliert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco.  Cal. 
Monthly  meeting,  San  Francisco,  second  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  Secretary,  Franz  Neilson.  80  Wall  St.,  New  York 
Board  of  directors  meets  second  Thursday  of  each  month. 

Empire  State  Gas  and  Electric  Association.  Secretary,  Charles  H. 

B.  Chapin,  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Florida  Electric  Light  &  Power  Association.  Secretary,  H.  C. 

.Adams,  West  Palm  Beach.  Fla. 

Illinois  State  Electrical  .Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,  Ill. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi¬ 
neering  Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New  York,  New  England,  Philadelphia  and  (Chicago.  .Annual  convention, 
(  hicago,  1911. 

Independent  Electrical  Contractors’  Association  of  Greater  New 
)'<>RK.  Secretary,  L.  H.  Woods,  2355  Jerome  Ave..  New  York. 

Indiana  Electric  Light  .Association.  Secretary,  J.  \’.  Zartman,  In¬ 
dianapolis,  Ind.  .Annual  meeting,  .August  23  and  24,  1911. 

Internal  Combustion  Engine  .Association.  Secretary,  Chas.  Kratch, 
416  W.  Indiana  St.,  Chicago.  Meetings,  second  Friday  of  each  month. 
International  Association  of  Municipal  Electricians.  Secretary, 

C.  R.  George,  Houston,  Tex.  Next  convention  at  Ryan  Hotel,  St.  Paul, 
.Minn.,  Sept.  12-15,  1911. 

International  Electrotechnical  Commission  (international  body 
representing  various  national  electrical  engineering  societies  contributing 


to  its  support).  .Secretary,  C.  le  Maistre,  28  A'ictoria  St.,  Westminster, 
London,  S.  W.,  England. 

Iowa  Electrical  Association.  Secretary,  W.  N.  Keiser,  Dubuque,  la. 
Iowa  Street  &  Interurban  .Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la. 

Kansas  Gas,  Water  &  Electric  Light  -Association.  .Secretary.  James 

D.  Nicholson,  Newton,  Kan.  Next  meeting.  Independence,  Kan.,  Sept. 

21  and  22.  1911. 

Maine  Electrical  Association.  Secretary,  Walter  S.  Hyman.  Water- 
ville,  Maine.  Next  meeting  at  -Augusta,  Maine,  July  27  and  28,  1911. 

Michigan  Electric  -Association.  Secretary,  Herbert  Silvester,  18 
Washington  Boulevard,  De,roit,  Mich. 

Minnesota  Electrical  -Association.  Secretary,  T.  C.  Gordon,  Little 
Falls,  Minn. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Association. 
Secretary,  N.  J.  Cunningham.  Springfield  Gas  &  Electric  Co.,  Spring- 
field,  Mo. 

National  -Arm,  Pit  &  Bracket  .Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  District  Heating  -Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electric  Contractors’  .\ssociation  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica.  N.  A’.  Next 
meeting,  Niagara  Falls,  July  19,  1911. 

National  Electric  Light  -Association.  Executive  Secretary,  T.  C. 
Martin,  Engineering  Societies  Building.  33  W'est  39th  St.,  New  York. 
Next  annual  convention  at  Seattle,  Wash.,  probably  first  week  in  June, 
1912. 

National  Electric  Light  .Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West.  Toronto,  Can. 

National  Electric  Light  .Association,  Georgia  Section.  Secretary, 
Treasurer,  H.  M.  Corse,  Columbus  Railroad  Company,  Columbus.  G'a. 

National  Electric  Light  As.sociation,  Mississippi  Section.  Secretary, 
A.  H.  Jones,  McComb  City,  Miss. 

National  Electric  Light  -Association,  Nebraska  Section.  Secretary- 
Treasurer,  S.  J.  Bell,  David  City,  Neb. 

National  Electric  Light  -Association,  New  England  Section.  Sec¬ 
retary,  Miss  O.  -A.  Bursiel,  39  Boylston  St.,  Boston,  Mass. 

National  Electric  Light  .Association,  Pennsylvania  Section.  Sec¬ 
retary-Treasurer,  Van  Dusen  Rickert,  Pottsville,  Pa. 

National  Electrical  Inspectors’  -Association.  Secretary,  T.  H.  Day, 
27  Pliny  St.,  Hartford,  Conn. 

National  Electrical  Credit  -Association.  Secretary,  Frederic  P. 
Vose,  343  Marquette  Bldg.,  Chicago. 

National  Fire  Protection  -Association.  Secretary,  R.  Sweetland, 
141  Milk  St.,  Boston,  Mass.  Next  biennial  meeting,  March,  1913. 

National  Independent  Telephone  Association.  Secretary,  Joseph  B. 
Ware,  Grand  Rapids,  Mich. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  -Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston.  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  Orleans  Electrical  Contractors’  .Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesdays  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  A’ork. 

Northwest  Electric  Light  &  Power  -Association.  Secretary,  N.  W'. 
Brockett,  Cataract  Building.  Seattle,  Wash. 

Ohio  Electric  Light  -Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio.  Annual  meeting.  Cedar  Point,  Ohio,  July  25-28,  1911. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec¬ 
retary,  Prof.  1.  E.,  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 

Order  of  Rejuvenated  Sons  of  Jove.  Mercury  (Secretary),  R.  M. 
Van  Vleet,  1157  Monadnock  Bldg.,  Chicago,  HI.  -Annual  meeting,  Den¬ 
ver,  Col.,  Oct.  16-18,  1911. 

Pittsburgh  Electric  Booster  Club.  Recording  W’attmetcr,  O.  R. 
Rombach,  919  Liberty  -Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of  each  month. 

Society  for  the  Promotion  of  Engineering  Education,  Secretary, 
H.  H.  Norris,  Cornell  University,  Ithaca,  N.  Y. 

.‘society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  B.  Moore, 
39  Trinity  Place,  Boston,  Mass.  Monthly  meeting,  first  Saturday  of  each 
month,  at  the  Massachusetts  Institute  of  Technology,  Boston. 

Southwestern  Electrical  &  Gas  -Association.  Secretary,  D.  G. 

Fisher,  1316  Commerce  St.,  Dallas,  Tex. 

Street  Railway  -Association  of  the  State  of  New  A’ork-  Secretary, 
C.  G-  Reel,  Kingston,  N.  Y. 

V’ermont  Electrical  -Association,  Secretary-Treasurer,  -A.  B.  Mars- 
den,  Manchester,  Vt. 

Western  -Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  145  Monroe  St.,  Chicago,  Ill. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  -Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  -August.  -Annual  meeting,  first  Tuesday  after  Jan.  1,  each  year. 

Wireless  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  the 
City  of  New  York,  New  York. 

Wisconsin  Electrical  .Association.  Secretary,  George  Allison, 
Stephenson  Building,  Milwaukee,  Wis.  Next  annual  meeting,  Milwaukee, 
January,  1912. 
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UMTKl)  STATKS  rATENTS  ISSUED  JUNE  20,  1911. 

995.434.  ELECTRICAL  COOKING  VESSEL;  F.  Bolling,  Oberursel, 
near  Frankfort-on-the-Main,  Germany.  App.  filed  Oct.  4,  1910.  The 
combination  of  a  vessel,  a  heating  element,  an  outer  retaining 
member  and  a  wedge  inserted  between  the  latter  and  the  element, 
for  securing  the  retaining  member  and  the  heating  element  to  the 
vessel. 

995.435.  ELECTRICAL  RESISTANCE;  F.  Bolling,  Oberursel,  near 
Frankfort-on-the-Main,  Germany.  App.  filed  Oct.  4.  1910.  The  re¬ 
sistor  comprftes  an  insulated  conductor  with  a  covering,  a  terminal 
head,  a  foot  plate  on  which  the  head  is  mounted,  fusible  means  for 
securing  the  foot  plate  to  the  covering  and  a  terminal  contact 
mounted  in  the  terminal  head. 

995,438.  CONTROLLER;  H.  \V.  Cheney,  Milwaukee,  Wis.  App.  filed 
Sept.  13,  1909.  The  controller  is  of  the  multiple-voltage  type,  so 
arranged  that  the  buffer  resistor,  after  having  been  cut  into  circuit, 
is  cut  out  of  circuit  as  soon  as  the  armature  current  is  decreased 
to  a  predetermined  value. 

995,441.  DYNAMO  ELECTRIC  MACHINE;  \V.  P.  Dandliker,  West 
Allis,  Wis.  filed  Oct.  1,  1910.  In  order  to  provide  means 

for  supporting  the  projecting  end-turns  of  dynamo-electric  machinery', 
rods  are  run  through  loops  forming  the  end-turns,  the  rods  being 
supported  from  the  frame  of  this  member  of  the  machine  of  which 
the  winding  forms  a  part. 

995,469.  INDUCTION  MOTOR;  E.  R.  Knight,  Norwood,  Ohio.  .-Xpp. 
filed  April  30,  1909.  In  order  to  secure  together  the  conductor  bars 
and  short-circuiting  rings  of  squirrel-cage  motors,  the  bars  are  made 
with  tubular  eiuls,  which  are  upset  after  being  inserted  in  holes 
in  the  short-circuiting  end  rings. 

995,476.  ELECTROLYTIC  PROCESS;  R.  J.  McNitt,  Niagara  Falls, 
N.  Y.  App.  filed  Sept.  30,  1909.  For  the  purpose  of  circulating 
the  fluid  electrode  from  and  to  an  electrolytic  cell,  a  difference 
in  specific  gravity  is  maintained  between  the  outgoing  and  incoming 
electrode  substance,  the  increase  in  density  of  the  charged  electrode 
being  made  by  removing  some  or  all  of  the  products  of  electrolysis. 

995,481.  PROCESS  OF  EFFECTING  REDUCTION  AND  PRODUC¬ 
ING  FERROCIIROMIU.M;  E.  F.  Price,  Niagara  Falls,  N.  Y.  App. 
filed  June  26,  1907.  The  production  of  ferrochromium  is  effected  in 
an  incandescent  furnace  by  a  continuous  operation,  the  charge  being 
heated  to  the  temperature  of  reduction  by  an  adjacent  resistor  of 
molten  slag  interposed  between  the  charge  and  the  body  of  reduced 
metal. 

995.528.  ELECTRIC  SWITCH;  H.  Fisher,  Packerton.  Ind  App.  filed 
.'\ug.  9,  1909.  Details  of  a  switch  for  connecting  one  or  more  tele¬ 
phone  instruments  together  to  an  extension  bell,  or  for  cutting  in 
and  out  different  sections  of  a  party  line. 

995,588.  ELECTRIC  WAVE  TRANSMISSION;  J.  II.  Cuntz.  Hoboken, 
N.  J.  .‘\pp.  filed  March  11,  1905.  Covers  a  telephone  transmission 
system  consisting  of  a  complete  metallic  circuit,  a  magnetic  core  ex¬ 
tending  substantiallv  throughout  the  circuit,  and  windings  of  the 
induction  coil  of  the  microphone  transmitting  apparatus  disposed 
about  the  core. 

995,591.  ELECTRIC  HE.XTER;  T.  E.  Fogalsang,  San  Francisco,  Cal. 
App.  filed  June  27.  1910.  The  heater  is  of  the  immersion  type,  and 
is  provided  with  carbon  electrodes  which  differ  from  metailic  elec¬ 
trodes  in  having  no  injurious  effect  upon  the  water  to  be  heated. 

995,599.  SWITCH  CLIP;  G.  R.  Hebden,  Plainville,  Conn.  App.  filed 
Nov.  19,  1910.  Details  of  a  switch  clip  which  provides  a  yielding 
contact  with  the  switch  blades,  aiul  a  positive  stop  to  limit  the 
closing  movement  of  the  blades. 
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995.44 1 . —  Dynamo 
Electric  Machine. 


995,632. — Electric 
Motor. 


995.619.  SELECTIVE  SIGN.M.ING  .\PP.\RATUS:  I.  F.  Manny,  Mil¬ 
waukee,  Wis.  .App.  filed  Aug.  8,  1910.  Details  of  a  lockout  mech¬ 
anism  for  selective  signaling  telephone  systems. 

“95.621.  CVI'ENARY  SI’SPENSION  DEVICE  FOR  TROLLEY 
WIRES  OF  ELECTRIC  R.MI.W.XYS;  \V.  McCallum,  Cincinnati, 
Ohio.  .\pp.  filed  .May  24,  1909.  .\  gripping  device  for  catenary  hang¬ 

ers,  embodying  sister  books  opening  in  opposite  directions,  formed 
integrally  with  a  common  shank,  provided  with  bearing  supports 
for  a  pemlulous  link. 

995.627.  METER  TESTING  CUT  OUT;  T.  E.  Murray,  New  York,  N. 
Y.  .App.  filed  Oct.  25,  1910.  The  cut-out  is  so  designed  that  the 
circuit  to  the  meter  is  first  opened  without  breaking  circuit  between 
the  service  and  local  conductors,  then  as  the  device  is  pushed  to  its 
seat,  the  circuit  is  closed  from  a  service  conductor  through  the 
standardizing  app.aratus  and  meter. 

995.628.  ELECTRIC  Cl^T OUT  BOX;  T.  E.  Murray,  New  York,  N.  Y. 
.\pp.  filed  Nov.  19.  1910.  .A  modification  of  patent  No.  995,027. 

995.632.  ELECTRIC  MtfTOR;  J.  11.  Pearce,  Helena.  Mont.  .\pp. 
filed  Nov.  17,  1909.  The  motor  is  of  the  single-phase  induction  type, 
provided  with  a  self-contained  transformer  for  producing  a  field 
in  electrical  time-quadrature  to  the  main  single-phase  fiebl. 


995.636.  APPARATUS  FOR  MANUFACTURING  IRON  AND  ITS 
ALLOYS;  M.  Ruthenburg,  Lockport,  N.  Y.  App.  filed  June  10, 
1905.  Relates  to  the  constructive  features  of  apparatus  to  be  uti¬ 
lized  to  effect  by  one  continuous  operation  the  complete  reduction 
to  metallic  state  of  any  comminuted  ore,  the  reduction  being  effected 
by  a  deoxidizing  gas  without  wasting  the  heat  resultant  from  the 
preliminary  fritting  operation. 

995.637.  ELECTRIC  METER;  G.  A.  Scheeffer,  Indianapolis,  Ind.  App. 
filed  Jan.  26,  1910.  An  improved  construction  is  used  for  sup¬ 
porting  the  gearing  connected  with  the  movable  armature  of  a  watt- 
hour  meter. 

995.638.  BRACE  FOR  LIGHTNING  ROD  TOPS;  W.  C.  Shinn,  Lincoln, 
Neb.  App.  filed  July  26,  1910.  Constructive  details. 

995,643.  SPLICING-SHIELD  FOR  TROLLEY  WIRES;  G.  Wiedenbcck, 
.Alameda,  Cal.  App.  filed  March  18,  1911.  The  splicer  is  of  the 
mechanical  type,  in  contradistinction  to  one  requiring  the  use  of 
solder.  The  strain  is  resisted  by  plain  surfaced  bearings,  in  con¬ 
tradistinction  to  devices  in  which  the  stress  of  the  pull  is  wholly 
taken  by  toothed  dogs. 

995,646.  MEANS  FOR  OPERATING  ELECTRO.MAGNETS  FROM 
ALTERNATING-CURRENT  SOURCES;  G.  M.  Willis.  Chicago,  Ill. 
-App.  filed  Nov.  27,  1908.  In  order  to  render  a  direct-current  mag¬ 
net  operable  on  an  alternating-current  system,  a  current  rectifier  is 
placed  in  the  circuit  of  the  electromagnet,  and  a  non-inductive  resist¬ 
ance  is  placed  in  parallel  with  the  m.agnet  winding  proper. 

995,681.  ELECTRIC  LAMPLIGHTING  DEVICE  FOR  AUTOMO¬ 
BILES;  H.  H.  Kanagy,  Joliet,  Ill.  App.  filed  March  16.  1910.  The 
igniting  device  consists  of  a  push  button,  the  alternate  depression  of 
which  turns  on  and  ignites  the  gas,  and  each  intermediate  depres¬ 
sion  thereof  extinguishes  the  light. 

995,685.  R.AIL  BOND;  G.  W.  Knox,  Chicago.  111.  App.  filed  Dec.  15, 
1905.  Details  of  a  bond  provided  with  means  by  which  it  may  be 
rigidly  secured  to  the  rail. 

995,702.  FUSE  BOX;  P.  T.  McDonald,  Rochester,  N.  Y.  App.  filed 
March  18,  1908.  .The  box  is  equipped  with  a  fuse  and  a  ground 
connection,  comprising  a  plunger  held  in  the  circuit-closing  position 
by  the  fuse,  and  means  for  moving  the  plunger  automatically  to 
break  the  circuit  when  the  fuse  blows  out. 

995,728.  ELECTRICAL  CONDENSER;  A.  K.  Sloan,  Jr.,  Brooklyn, 
N.  Y.  -App.  filed  Nov.  19.  1909.  The  condenser  comprises  a.plu- 
ralify  of  dielectric  members,  each  containing  a  conducting  fluid,  a 
supporting  frame  for  the  dielectric  members,  a  conductor  bearing  on 
the  frame,  flexible  and  removable  conductors  intermediate  to  the 
conductor  and  dielectric  members,  and  means  for  adjusting  the  frame. 

995,730.  MOTOR  CONTROLLER;  W.  C.  Stevens,  Pittsburgh,  Pa.  -App. 
filed  June  1,  1909.  The  controller  is  arranged  for  automatically 
slowing  down  and  stopping  motors. 

995,763.  ELECTRIC  CIGAR  LIGHTER;  R.  W.  Baker,  New  York, 
N.  Y. ;  V.  L.  King,  Woodridge,  N.  Y.;  H.  C.  Parker,  New  York, 
N.  Y.  App.  filed  Dec.  29,  1909.  The  heat  necessary  to  light  the 
cigar  is  obtained  by  radiation  from  a  resistor  adapted  to  glow  in  the 
air  upon  the  passage  of  an  electric  current  through  it. 

995,767.  ELECTRIC  SWITCH:  J.  H.  Champ,  Cleveland,  Ohio.  App.  filed 
March  28,  1910.  Details  of  a  pressure-controlled  switch. 

995,774.  ROTARY  SWITCH;  W.  E.  Dow,  Braintree,  Mass.  App.  fi|ed 
Sept.  13,  1907.  The  switch  is  intended  for  use  with  an  explosive 
engine,  and  is  so  arranged  that  the  operator  can  start  the  engine 
by  actuating  the  spark  plug  in  connection  with  the  induction  coil  and 
battery  circuit,  and  then  bv  simple  rotation  of  the  starting  switch 
he  can  cut  nut  ♦*’"  'park  coil  and  battery  circuit  and  cut  in  the  mag¬ 
neto  and  its  circuit.  ‘ 

995,797.  ELECTRIC  CLOCK;  C.  E.  Mathiesen,  Chicago,  111.  App.  filed 
Nov.  19,  1910.  Relates  to  a  contact-making  mechanism  for  operating 
an  electrocmagnet,  in  which  a  very  rapid  making  and  breaking  of 
the  circuit  is  effected  in  periodical  winding  operations. 

995,838.  KNOB  FOR  ELECTRIC  WIRING;  F.  B.  Bower,  Penn  Yan, 

N.  Y.  App.  filed  July  27,  1910.  The  knob  is  formed  of  two  ele¬ 
ments  adapted  to  interlock  so  that  adjustment  is  possible  for  differ¬ 
ent  sizes  of  wire. 

995,849.  SIGNALING  DEVICE  FOR  TELEPHONE  SYSTEMS;  A.  J 
Dunton,  Ketchikan,  Alaska.  -App.  filed  July  7,  1910.  The  system 
is  arranged  so  that  signals  may  be  sent  to  any  distances  over  which 
the  line  is  likely  to  be  used  for  talking  purposes. 

995,878.  INDICATOR  FOR  SPARK  PLUGS;  A.  R.  I.amberson,  Al¬ 
bany,  N.  Y.  App.  filed  Dec.  1,  1910.  The  indicator  has  the  general 
form  of  a  testing  tube,  into  which  the  operator  may  look  in  order 
to  ascertain  the  electrical  condition  of  a  spark  plug  to  which  the 
indicator  is  applied. 

995,893.  ELECTRIC  CONDUIT  CONNECTION  AND  COUPLING; 

O.  M.  Neitzel,  Kingfisher,  Okla.  App.  filed  Alay  3,  1909.  Ar¬ 
rangements  are  made  so  that  a  connection  may  be  established  be¬ 
tween  the  conduit  and  outlet  box  by  inserting  the  end  of  the  conduit 
directly  into  the  box. 

995,924.  TELEPHONE  SYSTEM;  J.  B.  Stemm,  Chicago.  Ill.,  and  G. 
E.  Slade,  Brookfield,  Mo.  App.  filed  .April  11,  1910.  The  horseshoe 
magnets  for  operating  the  diaphragms  are  directly  attached  thereto, 
so  that  a  mechanical  movement  of  the  diaphragm  will  cause  a  move¬ 
ment  of  the  magnet  with  reference  to  its  coil,  and  thereby  produce  a 
voltage  in  the  telephonic  circuit. 

995,958.  OZON.ATOR;  L.  Goldberg,  Indianapolis,  Ind.  App.  filed  Feb. 
10,  1911.  Details  of  a  device  in  which  the  working  parts  are  readily 
removable  from  the  casing,  so  as  to  provide  access  to  the  air  pas¬ 
sages. 

995,970.  INCANDESCENT  LAMP  SOCKET;  E.  M.  Kemp,  Hibbing, 
Minn.  -App.  filed  March  21,  1911.  The  lamp  socket  is  arranged 
so  that  it  may  be  quickly  connected  to  a  flatiron,  percolator,  etc., 
and  accomplish  the  same  result  as  an  ordinary  extension  for  incan¬ 
descent  lamps. 

996,032.  PROCESS  FOR  THE  MANUFACTURE  OF  ALUMINUM 
NITRID;  O.  Serpek,  Paris,  France.  App.  filed  June  21,  1910.  In 
order  to  effect  the  fixation  of  nitrogen  by  alumina  bauxite,  use  is 
made  of  apparatus  comprising  as  an  element  thereof  a  rotary  con¬ 
veying  cylinder  carrying  an  electric  resistor  furnace  through  which 
the  material  treated  is  passed. 


